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(54) PICTURE PROCESSING METHOD AND ITS DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of picture quality even when 
the correction of the deterioration of picture quality is not appropriately operated by 



deciding correction strength in a process for the correction of the deterioration of 
picture quality, and correcting the deterioration of the picture quality for input picture 
data based on the decided correction strength. 

SOLUTION: Correction strength is decided in a series of processes for the correction 
of the deterioration of picture quality, and the deterioration of the picture quality is 
corrected for input picture data based on the decided correction strength so that 
output picture data can be obtained. For example, a digital photoprinter is provided 
with a scanner 12, a picture processor 14 and a printer 16. The picture processor 14 is 
provided with a monitor 20 for displaying a reproduced picture based on the input 
picture data or a corrected reproduced picture after the correction of the 
deterioration of picture quality for the examination of a picture photographed on a 
filter, the correction of the deterioration of the picture quality, or the designation or 
decision of the correction strength such as the correction amount or correcting 
direction, and for displaying the setting/registration screens of all kinds of operation 
instructions and various kinds of conditions. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Inputted image data is obtained from a picture optically photoed using a 
taking lens, Based on obtained inputted image data, display a reappearance picture of 
said picture on a monitor, or it outputs as a hard copy image, Based on said 
reappearance picture which was displayed on this monitor or was reproduced by said 
hard copy image, When specifying execution and un-performing of amendment of 
degradation of imaging quality resulting from said taking lens and amending 
degradation of said imaging quality according to specification of this execution, While 
specifying corrected intensity of degradation of said imaging quality according to said 
reappearance picture which was displayed on said monitor or was reproduced by said 



hard copy image and amending degradation of said imaging quality, A series of 
processes of amendment of degradation of said imaging quality including displaying an 
amendment reappearance picture after amending degradation of said imaging quality 
on said monitor, or outputting it as said hard copy image are performed once [ at 
least ], An image processing method becoming final and conclusive said corrected 
intensity, amending degradation of said imaging quality to said inputted image data 
based on this fixed corrected intensity, and obtaining output image data. 
[Claim 2]The image processing method according to claim 1 which is at least one of 
the chromatic aberration of magnification to which degradation of said imaging quality 
originates in said taking lens, a distortion aberration, a shortage of the amount of 
ambient light, and focus dotage. 

[Claim 3]The image processing method according to claim 2 with which correction 
steps of corrected intensity in which specification at the time of specifying said 
corrected intensity is possible differ either [ at least ] between said chromatic 
aberration of magnification and a distortion aberration or between the first direction of 
said photoed picture and this first direction, and the second direction that intersects 
perpendicularly. 

[Claim 4]The image processing method according to any one of claims 1 to 3 in which 
said corrected intensity is at least a correction direction of degradation of said 
imaging quality, and one side of a correction amount. 

[Claim 5]An image processing method given in either of 1-4 which are repeated until 
an amendment state of said amendment reappearance picture which a series of 
processes of amendment of degradation of said imaging quality were displayed on said 
monitor, or was reproduced by said hard copy image becomes proper. 
[Claim 6] Based on a correction factor which is used for a correction function and this 
correction function, and changes according to corrected intensity, and position 
information on said image data, amendment of degradation of said imaging quality, Or 
the image processing method according to any one of claims 1 to 5 which becomes 
settled based on a correction function which changes according to corrected intensity, 
and position information on said image data. 

[Claim 7]The image processing method according to any one of claims 1 to 6 with 
which any 1 way of a lattice used as a standard of said corrected intensity and a 
straight line is arranged at said reappearance picture or said amendment 
reappearance picture when displaying said reappearance picture or said amendment 
reappearance picture on said monitor or outputting it as said hard copy image. 
[Claim 8]The image processing method according to any one of claims 1 to 7 with 
which amendment of degradation of said imaging quality amends degradation of said 
imaging quality to said picture respectively independently or simultaneous about each 
of the first direction of said photoed picture and this first direction, and the second 
direction that intersects perpendicularly. 



[Claim 9]When said taking lens is a lens of a disposable camera, The image processing 
method according to any one of claims 1 to 8 with which amendment of degradation of 
said imaging quality amends [ about each of the first direction of said photoed picture 
and this first direction, and the second direction that intersects perpendicularly ] 
degradation of said imaging quality to said picture independently, respectively. 
[Claim 10]Said picture to which amendment of degradation of said imaging quality 
resulting from said taking lens was carried out, It is one picture of two or more 
pictures optically photoed using said taking lens, When amending degradation of 
imaging quality which originates in said taking lens to inputted image data obtained by 
obtaining each inputted image data about two or more of these pictures, to said 
inputted image data of each of the remaining pictures of two or more of said pictures 
using said corrected intensity settled in said one picture to which amendment of 
degradation of said imaging quality was carried out, The image processing method 
according to any one of claims 1 to 9 amending degradation of said imaging quality and 
obtaining each output image data. 

[Claim 1 1]The image processing method according to claim 10 with which amendment 
of degradation of said imaging quality is continuously performed to said two or more 
pictures. 

[Claim 12]The image processing method according to claim 10 or 11 in which said two 

or more pictures are pictures in the same affair or the same piece. 

[Claim 13]The image processing method according to claim 10 or 1 1 which is a picture 

in an affair in which said two or more pictures differ, or different piece. 

[Claim 1 4]The image processing method according to any one of claims 1 0 to 13 which 

a picture which is said one [ said ] which said corrected intensity became final and 

conclusive is a picture of a head of two or more of said pictures, and amends 

degradation of said imaging quality to all the remaining pictures of two or more of said 

pictures using said this settled corrected intensity. 

[Claim 15]Are the image processing method according to any one of claims 10 to 14, 
and said corrected intensity settled in said one picture is memorized, An image 
processing method using in order to be called and to amend degradation of said 
imaging quality, when amending degradation of said imaging quality of the remaining 
pictures of two or more of said pictures. 

[Claim 16]Corrected intensity for which said two or more pictures are used to all the 
pictures which were photoed by film, and which are pictures altogether and were 
photoed by said film, The image processing method according to any one of claims 10 
to 15 with which it is the corrected intensity already become final and conclusive 
about one picture in a picture photoed by said film, and amendment of degradation of 
said imaging quality is performed to all the pictures photoed by said film using said 
settled corrected intensity. 

[Claim 1 7]The image processing method according to any one of claims 1 0 to 16 which 



said two or more pictures are pictures photoed by film with the same camera, without 
rewinding and taking out a film, and amendment of degradation of said imaging quality 
is performed, and is used as said output image data. 

[Claim 18]The image processing method according to claim 17 a picture photoed with 
the same camera without rewinding and taking out said film is judged to be using 
information recorded on a photoed film or a film cartridge. 

[Claim 19]Information recorded on said photoed film, It is exchange information in the 
middle of a cartridge recorded along with a top of a film when a photograph is taken 
with a camera to which a switching function was attached in the middle of a film 
cartridge, Within the limits of a picture of a top of a film distinguished as it was not 
exchanged on the way but a film cartridge was photoed by exchange information with 
the same camera in the middle of this cartridge, The image processing method 
according to claim 18 with which amendment of degradation of said imaging quality is 
performed with corrected intensity which became final and conclusive all of a picture 
of two or more tops of a picture of the top concerned within the limits in a picture of 
a top specified first. 

[Claim 20] Even if a film cartridge is distinguished by exchange information as having 
been exchanged on the way in the middle of said cartridge, in being a picture of a top 
of a film photoed with the same camera, The image processing method according to 
claim 19 with which amendment of degradation of said imaging quality is performed 
with corrected intensity which became final and conclusive a picture of the top 
concerned in a picture of a top specified first. 

[Claim 21]The image processing method according to any one of claims 10 to 20 
cleared after said corrected intensity's amending altogether degradation of said 
imaging quality which should be given to a picture photoed by said film and obtaining 
said all output image data. 

[Claim 22]Said inputted image data and said corrected intensity of a picture optically 
photoed using said taking lens are associated and memorized, Or said output image 
data after amendment of degradation of said imaging quality itself is memorized, 
Furthermore carry out archiving and said output image data after amendment of 
degradation of said inputted image data of said taken image and said corrected 
intensity, or said imaging quality is read according to a customer's order, The image 
processing method according to any one of claims 1 to 21 used as output image data 
for a reprint. 

[Claim 23]An image processing device which amends degradation of imaging quality 
which originates in said taking lens to image data obtained from a picture optically 
photoed using a taking lens by obtaining image data, comprising: 

a printer outputted as a monitor which displays a picture based on image data 
obtained from said picture, and a hard copy image — at least — on the other hand. 
An amendment specification part which specifies execution and un-performing of 



amendment of degradation of said imaging quality resulting from said taking lens based 
on a reappearance picture of said picture displayed or outputted to this monitor as a 
hard copy image. 

When amending degradation of said imaging quality according to this specification, 
according to said reappearance picture displayed or outputted to said monitor as a 
hard copy image, corrected intensity of degradation of said imaging quality is specified, 
A temporary compensation means which displays an amendment reappearance 
picture after amending to a degree of amendment of degradation of this imaging 
quality on said monitor, or outputs it as a hard copy image while amending degradation 
of said imaging quality. 

A corrected intensity decision means for it to have been displayed on a monitor by 
this temporary compensation means, or to become final and conclusive said corrected 
intensity by an amendment reappearance picture after amendment of degradation of 
said imaging quality outputted as a hard copy image, A compensation means which 
amends degradation of said imaging quality to said picture based on said this settled 
corrected intensity, and obtains output image data. 

[Claim 24]The image processing method according to claim 23 which is at least one of 
the chromatic aberration of magnification to which degradation of said imaging quality 
originates in said taking lens, a distortion aberration, a shortage of the amount of 
ambient light, and focus dotage. 

[Claim 25]The image processing method according to claim 23 or 24 in which said 
corrected intensity is at least a correction direction of degradation of said imaging 
quality, and one side of a correction amount. 

[Claim 26]In order to be the image processing device according to any one of claims 
23 to 25 and to amend degradation of said imaging quality continuously further about 
two or more pictures optically photoed using said taking lens, Use said corrected 
intensity settled by said corrected intensity decision means to one picture in said two 
or more pictures to each image data of all of two or more of said pictures, and 
degradation of said imaging quality is amended continuously, An image processing 
device, wherein a continuation compensation means which obtains said output image 
data is added. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In the digital photo printer etc. which this invention performs 



predetermined processing to the image data obtained from the picture photoed with 
the camera by obtaining image data, and obtain a print (photograph) as an outputted 
image, the chromatic aberration of magnification, the distortion aberration and the 
shortage of the amount of ambient light which are generated by the picture photoed 
with the disposable camera, the cheap compact camera, etc., and a focus — it belongs 
to the image processing method which amends degradation of the imaging quality of a 
Japanese quince etc., and the technical field of an image processing device. 
[0002] 

[Description of the Prior Art]Now, baking to the photosensitive materials 
(photographic paper) of the picture photoed by photographic films (it is considered as 
a film below), such as a negative film and a reversal film, is directly performed by what 
is called exposure (analog exposure) that projects the picture of a film on 
photosensitive materials and carries out field exposure of the photosensitive 
materials. 

[0003]On the other hand, the printing equipment which uses digital exposure in recent 
years, i.e., the picture photoed by the film, is read optically, After making the read 
picture into a digital signal, various image processing is performed and it is considered 
as the output image data for record, and scanning exposure of the photosensitive 
materials is carried out by the recording light modulated according to this output 
image data, a picture (latent image) is recorded, and the digital photo printer 
considered as a print (result) is put in practical use. 

[0004]Since image data processing can determine the exposing condition at the time 
of printing by using a picture as digital image data in a digital photo printer, A jump of a 
picture, amendment of TSUBURE, sharpness (sharp-izing) processing, etc. resulting 
from a backlight, speed light photography, etc. can be performed suitably, and the 
high-definition print which was not directly obtained by the conventional exposure can 
be obtained. However, even if it performs image data processing to the image data of 
the picture by which photograph recording was carried out to the film, it may be 
unable to improve in the quality of a print output picture, i.e., image quality. For 
example, degradation of imaging quality, such as the chromatic aberration of 
magnification resulting from the aberration characteristics of the lens with which the 
camera which photoed the picture is equipped, a distortion aberration, a shortage of 
the amount of ambient light, and focus dotage, is mentioned. 

[0005]Although a color picture is formed of the three primary colors of red (R) green 
(G) and blue (B), since the refractive index (image formation magnification) of a lens 
changes delicately with wavelength, it differs in the image formation magnification of 
the light of R, G, and B, namely, the chromatic aberration of magnification produces it. 
As a result, reproduction of the picture photoed by the film will produce a color gap in 
the acquired picture. In order to obtain a good taken image, although image formation 
of the vertical flat surface needs to be carried out to an optic axis in an image 



formation face corresponding to it, with the usual lens, an image formation position 
produces a gap in an optical axis direction, and produces distortion (distortion), i.e., a 
distortion aberration, in an image formation picture. Therefore, if the picture photoed 
by the film is reproduced, it will be that in which the acquired picture was distorted. In 
the image formation picture acquired through a taking lens, what is called a shortage 
of the amount of ambient light it originates in the aberration characteristics of the 
lens with which light volume falls toward the circumference according to what is called 
a cos 4 rule from an image center, and the light volume of the image-edges 
circumference is insufficient, and becomes dark occurs, the focus to which gap of a 
focus increases by the periphery of a picture with the aberration characteristics of a 
taking lens — a Japanese quince is also generated, thus, the aberration 
characteristics of a taking lens — an outputted image — a color gap and shape 
distortion — further — the shortage of the amount of ambient light, and a focus — 
deterioration of the quality of the picture of a Japanese quince will arise. 
[0006]combining two or more more lenses using a high-precision lens, if it is a camera 
which can hang a certain amount of cost like a single lens reflex camera — the 
chromatic aberration of magnification, a distortion aberration, the shortage of the 
amount of ambient light, and a focus — various kinds of amendments can be carried 
out to a Japanese quince etc., and a proper image can be photoed on a film. However, 
in a disposable camera or a compact camera, since cost cannot be hung on a lens, 
degradation of imaging quality, such as the chromatic aberration of magnification, a 
distortion aberration, a shortage of the amount of ambient light, and focus dotage, will 
arise in the picture photoed by the film. As a result, the picture reproduced as a print 
will be that to which imaging quality falls. 

[0007]As opposed to the problem of deterioration of the imaging quality which cannot 
raise image quality of such a print output picture, The art about the image processing 
method and image processing device which amend a picture according to the 
aberration characteristics of the lens obtained via a lens information acquisition 
means is indicated by JP,7-287360,A and JP.9-281613.A. In JP,7-287360,A, to a 
disposable camera, processing information, For example, by recording the lens-types 
identification code (code number for identifying the kind of taking lens) of the taking 
lens of a disposable camera on a film etc., This recorded lens-types identification 
code was automatically read using the reading means etc., and it is indicated that the 
bend by the distortion resulting from the aberration characteristics of the taking lens 
can be amended. JP,9-281613,A is indicating the art about the image processing 
method and image processing device which amend a picture according to the 
aberration characteristics of the taking lens obtained via a lens information acquisition 
means. By such art, a picture can be amended, deterioration of imaging quality is 
prevented according to the aberration characteristics of a lens, and it is indicated that 
a quality picture can always be acquired. 



[0008] 

[Problem(s) to be Solved by the Invention]However, a lens information acquisition 
means starts the reading error of the lens-types identification code of a taking lens, 
The case where the lens-types identification code of a taking lens cannot be obtained, 
and since the lens-types identification code of the taking lens is not recorded, when a 
lens-types identification code cannot be obtained, the distortion aberration, the 
chromatic aberration of magnification and also the shortage of the amount of ambient 
light resulting from a taking lens, and a focus — amendment (only henceforth picture 
amendment) of degradation of the imaging quality of a Japanese quince etc. cannot be 
solved with the above-mentioned art, and the image quality (imaging quality) fall of a 
picture cannot be prevented. Even if the information about a lens is acquired, the 
corrected intensity (a correction amount, a correction direction) which carries out 
said picture amendment based on this information is chosen automatically and it 
amends degradation of imaging quality, In the case of the disposable camera which 
makes it curve and exposes a film, aberration cannot be appropriately amended only 
from the aberration characteristics of a taking lens, but neither a distortion aberration 
nor the chromatic aberration of magnification may be unable to remain in the picture 
after amendment, and deterioration of image quality may be unable to be prevented. 
[0009]Conventionally, the reappearance picture after picture amendment could not be 
checked by monitor, but a print with a good operator could not always be obtained, the 
print output of the reappearance picture after amendment had to be carried out each 
time, and the propriety of amendment had to be judged. In addition, since an operator 
determines corrected intensity, such as a correction direction and a correction 
amount, about all the pictures of each photoed by the film, judging from a film and is 
amending imaging quality degradation for every picture conventionally, The print 
output of the reappearance picture after amendment had to be carried out for every 
picture, and the propriety of amendment had to be judged. Therefore, there was a 
problem that there was much futility of time and a print output, and it was inefficient. 
When picture amendment is performed to all the pictures photoed by the film, 
Although the lens used for photography is the same and the aberration characteristics 
of a lens are the same when the information about a taking lens cannot be acquired 
beforehand and picture amendment cannot be automatically performed based on the 
aberration characteristics of a lens, The correction condition had to be set up for 
every top by the manual, and there was a problem that it could not be influenced by 
the top promptly and efficient moreover, the same picture amendment could not be 
performed, and a suitable and uniform picture could not be acquired. All the pictures 
photoed by the film, even if what was not necessarily photoed with the same camera, 
i.e., the lens which has the same aberration characteristics, is the picture which did 
not restrict but was photoed by the same film — a distortion aberration, the 
chromatic aberration of magnification, the shortage of the amount of ambient light, 



and a focus — degradation of the imaging quality of a Japanese quince etc. may differ. 
In this case, there was a problem that the same picture amendment could not be 
performed, about all the pictures photoed by the film. 

[0010]Then, the case where amendment of degradation of imaging quality is not 
appropriately performed using the lens-types identification code of the obtained 
taking lens that the purpose of this invention should solve the problem of the 
above-mentioned conventional technology, Amendment of degradation of imaging 
quality even when the lens-types identification code of a taking lens cannot be 
obtained, namely, distortion aberration amendment, 

chromatic-aberration-of-magnification amendment, the amount amendment of 
ambient light, and a focus — a Japanese quince etc. being amended appropriately and, 
Deterioration of image quality can be prevented, even when performing picture 
amendment to two or more pictures photoed on the still more nearly same film etc., it 
carries out efficiently appropriately and uniformly, and it is in providing the image 
processing method and image processing device which can prevent deterioration of 
image quality. 
[0011] 

[Means for Solving the Problem]To achieve the above objects, the 1st mode of this 
invention, Inputted image data is obtained from a picture optically photoed using a 
taking lens, Based on obtained inputted image data, display a reappearance picture of 
said picture on a monitor, or it outputs as a hard copy image, Based on said 
reappearance picture which was displayed on this monitor or was reproduced by said 
hard copy image, When specifying execution and un-performing of amendment of 
degradation of imaging quality resulting from said taking lens and amending 
degradation of said imaging quality according to specification of this execution, While 
specifying corrected intensity of degradation of said imaging quality according to said 
reappearance picture which was displayed on said monitor or was reproduced by said 
hard copy image and amending degradation of said imaging quality, A series of 
processes of amendment of degradation of said imaging quality including displaying an 
amendment reappearance picture after amending degradation of said imaging quality 
on said monitor, or outputting it as said hard copy image are performed once [ at 
least ], Said corrected intensity is become final and conclusive, and an image 
processing method amending degradation of said imaging quality to said inputted 
image data based on this fixed corrected intensity, and obtaining output image data is 
provided. 

[0012]The chromatic aberration of magnification to which degradation of said imaging 
quality originates in said taking lens here, It is preferred that it is at least one of a 
distortion aberration, a shortage of the amount of ambient light, and focus dotage, and 
said corrected intensity, It is preferred that they are at least a correction direction of 
degradation of said imaging quality and one side of a correction amount, and, as for a 



series of processes of amendment of degradation of said imaging quality, it is 
preferred to be repeated until an amendment state of said amendment reappearance 
picture which was displayed on said monitor or was reproduced by said hard copy 
image becomes proper. A correction step of corrected intensity in which specification 
at the time of specifying said corrected intensity is possible, It is preferred to differ 
either [ at least ] between said chromatic aberration of magnification and a distortion 
aberration or between the first direction of said photoed picture and this first 
direction, and the second direction that intersects perpendicularly, When displaying 
said reappearance picture or said amendment reappearance picture on said monitor or 
outputting it as said hard copy image, it is preferred that either one of a lattice used 
as a standard of said corrected intensity and a straight line is arranged at said 
reappearance picture or said amendment reappearance picture. 

[0013]Based on a correction factor which is used for a correction function and this 
correction function, and changes according to corrected intensity, and position 
information on said image data, amendment of degradation of said imaging quality, Or it 
is preferred to become settled based on a correction function which changes 
according to corrected intensity, and position information on said image data, and 
amendment of degradation of said imaging quality, It is preferred to amend degradation 
of said imaging quality to said picture respectively independently or simultaneous 
about each of the first direction of said photoed picture and this first direction, and 
the second direction that intersects perpendicularly. When said taking lens is a lens of 
a disposable camera, As for amendment of degradation of said imaging quality, it is 
preferred to amend [ about each of the first direction of said photoed picture and this 
first direction, and the second direction that intersects perpendicularly ] degradation 
of said imaging quality to said picture independently, respectively. 
[0014]Said picture to which amendment of degradation of said imaging quality 
resulting from said taking lens was carried out, It is one picture of two or more 
pictures optically photoed using said taking lens. When amending degradation of 
imaging quality which originates in said taking lens to inputted image data obtained by 
obtaining each inputted image data about two or more of these pictures, it is preferred 
to amend degradation of said imaging quality and to obtain each output image data to 
said inputted image data of each of the remaining pictures of two or more of said 
pictures, using said corrected intensity settled in said one picture to which 
amendment of degradation of said imaging quality was carried out. It is preferred that 
amendment of degradation of said imaging quality is continuously performed to said 
two or more pictures, and said two or more pictures, It is preferred that it is a picture 
in the same affair or the same piece, Or a picture which is said one [ said ] which it 
was preferred that it is a picture in a different affair or different piece as for said two 
or more pictures, and said corrected intensity became final and conclusive, It is a 
picture of a head of two or more of said pictures, and it is preferred to amend 



degradation of said imaging quality to all the remaining pictures of two or more of said 
pictures using said this settled corrected intensity. 

[0015]As for said corrected intensity settled in said one picture, in that case, it is 
preferred to be used in order to memorize, to be called when amending degradation of 
said imaging quality of the remaining pictures of two or more of said pictures, and to 
amend degradation of said imaging quality. Corrected intensity for which said two or 
more pictures are used to all the pictures which were photoed by film, and which are 
pictures altogether and were photoed by said film, It is the corrected intensity already 
become final and conclusive about one picture in a picture photoed by said film, and, 
as for amendment of degradation of said imaging quality, it is preferred to be carried 
out to all the pictures photoed by said film using said settled corrected intensity. Said 
two or more pictures are pictures photoed by film with the same camera without 
rewinding and taking out a film, It is preferred for amendment of degradation of said 
imaging quality to be performed and to be considered as said output image data, and, 
as for a picture photoed with the same camera without rewinding and taking out said 
film, it is preferred to be judged using information recorded on a photoed film or a film 
cartridge. 

[0016]Information recorded on said photoed film, It is exchange information in the 
middle of a cartridge recorded along with a top of a film when a photograph is taken 
with a camera to which a switching function was attached in the middle of a film 
cartridge, Within the limits of a picture of a top of a film distinguished as it was not 
exchanged on the way but a film cartridge was photoed by exchange information with 
the same camera in the middle of this cartridge, As for all of a picture of two or more 
tops of a picture of the top concerned within the limits, it is preferred that amendment 
of degradation of said imaging quality is performed with corrected intensity settled in a 
picture of a top specified first. Even if a film cartridge is distinguished by exchange 
information as having been exchanged on the way in the middle of said cartridge, in 
being a picture of a top of a film photoed with the same camera, As for a picture of the 
top concerned, it is preferred that amendment of degradation of said imaging quality is 
performed with corrected intensity settled in a picture of a top specified first. 
[0017]Being cleared is preferred, after said corrected intensity amends altogether 
degradation of said imaging quality which should be given to a picture photoed by said 
film and obtains said all output image data. Said inputted image data and said 
corrected intensity of a picture optically photoed using said taking lens are associated 
and memorized further again, Or said output image data after amendment of 
degradation of said imaging quality itself is memorized, carrying out archiving 
furthermore, reading said output image data after amendment of degradation of said 
inputted image data of said taken image and said corrected intensity, or said imaging 
quality according to a customers order, and considering it as output image data for a 
reprint — this — better — **. 



[0018]The 2nd mode of this invention obtains image data from a picture optically 
photoed using a taking lens, It is an image processing device which amends 
degradation of imaging quality which originates in said taking lens to obtained image 
data, At least one side of a hard copy image output machine outputted as a monitor 
which displays a picture based on image data obtained from said picture, and a hard 
copy image, An amendment specification part which specifies execution and 
un-performing of amendment of degradation of said imaging quality resulting from said 
taking lens based on a reappearance picture of said picture displayed or outputted to 
this monitor as a hard copy image, When amending degradation of said imaging quality 
according to this specification, according to said reappearance picture displayed or 
outputted to said monitor as a hard copy image, corrected intensity of degradation of 
said imaging quality is specified, A temporary compensation means which displays an 
amendment reappearance picture after amending to a degree of amendment of 
degradation of this imaging quality on said monitor, or outputs it as a hard copy image 
while amending degradation of said imaging quality, A corrected intensity decision 
means for it to have been displayed on a monitor by this temporary compensation 
means, or to become final and conclusive said corrected intensity by an amendment 
reappearance picture after amendment of degradation of said imaging quality 
outputted as a hard copy image, Based on said this settled corrected intensity, 
degradation of said imaging quality is amended to said picture, and an image 
processing device provided with a compensation means which obtains output image 
data is provided. 

[0019]As for degradation of said imaging quality, it is preferred here that it is at least 
one of the chromatic aberration of magnification resulting from said taking lens, a 
distortion aberration, a shortage of the amount of ambient light, and focus dotage, and, 
as for said corrected intensity, it is preferred that they are at least a correction 
direction of degradation of said imaging quality and one side of a correction amount. In 
order to amend degradation of said imaging quality continuously about two or more 
pictures which are described image processing units and were further photoed 
optically using said taking lens, It is preferred that a continuation compensation means 
which uses said corrected intensity settled by said corrected intensity decision 
means to one picture in said two or more pictures to each image data of all of two or 
more of said pictures, amends degradation of said imaging quality continuously, and 
obtains said output image data is added. 
[0020] 

[Embodiment of the Invention]The image processing method and image processing 
device concerning this invention are explained in detail below based on the suitable 
embodiment shown in an attached drawing. 

[0021]The image processing method which is the 1st mode of this invention is used 
for drawing 1 , and the block diagram of one example of the digital photo printer 



provided with the image processing device which is the 2nd mode of this invention is 
shown in it. The digital photo printer (only henceforth a photograph printer) 10 shown 
in drawing 1 is provided with the following. 

The scanner (image reader) 12 which reads fundamentally the picture photoed by the 
film F in photoelectricity. 

The image processing device 14 which performs image processing of inputted image 
data (picture information), operation, control of the whole photograph printer 10 which 
were read. 

The printer 16 which carries out image exposure of the photosensitive materials, 
carries out a development by the optical beam modulated according to the output 
image data outputted from the image processing device 14, and is outputted as a print 
(result). 

Assay of the picture photoed by the image processing device 14 at the film F, the 
distortion aberration, the chromatic aberration of magnification and the shortage of 
the amount of ambient light resulting from the aberration characteristics of this taking 
lens that carried out picture photography, and a focus — for specification of the 
corrected intensity of amendment of degradation of the imaging quality of a Japanese 
quince etc., its correction amount, a correction direction, etc., decision, etc., The 
monitor 20 which displays the reappearance picture based on inputted image data and 
the amendment reappearance picture after amendment of degradation of imaging 
quality, and displays various kinds of operator guidance, setting out/regi strati on 
picture of various conditions, etc. is included. Specification and decision of the 
corrected intensity for amending degradation of the above-mentioned imaging quality 
to the image processing device 14, The operating system 18 which has the keyboard 
18a and the mouse 18b for performing directions of selection of various processing, 
directions, a color/density correction, etc., etc., others' input, setting out of various 
conditions (an image read condition, an image processing condition), etc. is connected. 
[0022]The scanner 12 is a device which reads in photoelectricity the picture photoed 
by the film F etc., The light source 22, the variable aperture 24, and the diffusion box 
26 that makes uniform read light which enters into the film F in the plane direction of 
the film F, It has the image formation lens unit 32, CCD sensor 34 which is the 
photosensor which reads a picture, and the amplifier (amplifier) 36, and comprises the 
career 30 for exclusive use with which the main part of the scanner 12 can further be 
equipped freely. 

[0023]The career 30 is provided with the following. 

For example, as the career only for [ corresponding to a film / long picture /, such as 
a film of 1 35 sizes of 24 sheet picking, a cartridge of advanced photo system APS, and 
a disposable camera, ] several kinds is prepared and it is typically shown in drawing 2 , 
The conveying roller pairs 30a and 30b which convey the longitudinal direction of the 
film F in accordance with the vertical scanning direction which intersects 



perpendicularly , with the extending direction (scanning direction) of the line CCD 
sensor of CCD sensor 34 holding the film F to a predetermined read position and 
which are arranged across a read position in a vertical scanning direction. 
The mask 28 which regulates the projected light of the film F to predetermined slit 
shape and which has the slit 28a which extends in the scanning direction in which it is 
located corresponding to a read position, and also the magnetic reader 31. 

[0024]CCD sensor 34 is a line sensor which has the line CCD sensor 34R which reads 
R picture, the line CCD sensor 34G which performs reading of G picture, and the line 
CCD sensor 34B which performs reading of B picture, Each line sensor has extended 
in the scanning direction in order of the line sensors 34R, 34G, and 34B. By this CCD 
sensor, it is decomposed into the three primary colors of R, G, and B, and the 
projected light of the film F is read in photoelectricity. 

[0025]Reading by CCD sensor 34 of the picture in the scanner 12, In order to 
determine an image processing condition etc. in advance of the image reading (this 
scan) for outputting a print, The prescan which reads a picture with a low resolution is 
performed, an image processing condition is determined, and after an operator adjusts 
and checks by the monitor 20 further, in order to perform this scan which reads a 
picture with high resolution, a scan is performed twice as a prescan and this scan. 
[0026]The reading light which was ejected from the light source 22, and light volume 
adjustment was carried out [ reading light ] by the variable aperture 24 in the prescan, 
and was made uniform through the diffusion box 26, The projected light which 
supports the picture photoed by the film F is obtained by entering and penetrating on 
the film F currently held and conveyed by the career 30 in the predetermined read 
position. Image formation of the projected light of the film F is carried out to the 
acceptance surface of CCD sensor 34 by the image formation lens unit 32, and it is 
read in photoelectricity, and the output signal is amplified by CCD sensor 34 with the 
amplifier 36, and is sent to the image processing device 14 as image data by it. This 
operation of a series of is not performed for every photography top, but a picture top 
is fair and film F1 duty is continuously read at a stretch with constant speed. 
[0027]When a picture top is fair and the film F is continuously read at a stretch with 
constant speed, For example, the disposable camera identification code showing the 
film F to read being a disposable camera (in the case of advanced photo system APS) 
Latent image record is carried out into an extended DX code to the field S1 of the film 
F of advanced photo system APS shown in drawing 3 , The identification code showing 
being a disposable camera developed by the development of the film F, That is, "SSU 
INDICATOR" and a lens-types identification code may be simultaneously read with 
CCD sensor 34, and a disposable camera identification code may be identified, and a 
lens-types identification code may be identified. Although the bar code optically 
recorded on the film like the extended DX code, DX code, and the FNS code in which 



these lens-types identification codes, disposable camera identification codes, etc. are 
contained is read with CCD sensor 34 for reading a film image, This invention is not 
limited to this but, of course, these bar codes may be optically read by a bar code 
reader etc. In the case of advanced photo system APS, as shown in drawing 3 , with 
the rear face (non-emulsifier side) of the film F of advanced photo system APS. A 
magnetic recording layer is provided in the field S2 of the upper part of each top G1 
and G2 grade, or the lower part, and magnetic recording of the film information of the 
picture of each top is carried out to each magnetic recording layer with the photoed 
camera. Therefore, the magnetic reader 31 shown in drawing 2 is used in the case of a 
prescan, The film- information by which magnetic recording was carried out, for 
example, a disposable camera identification code and a lens-types identification code, 
of the picture of each top, the information which shows that the film was rewound 
further on the way, etc. can be read, and it can send to the image processing device 
14. If it is a film cartridge with an IC memory, the model etc. of camera used for the 
picture photographing condition, time, and photography other than information which 
show that the disposable camera identification code, the lens-types identification 
code, and the film were rewound on the way to this IC memory will be recorded 
electrically, This may be read. 

[0028]In this scan, it is ejected from the light source 22 like a prescan, When the 
reading light which light volume adjustment was carried out [ reading light ] by the 
variable aperture 24, and was made uniform through the diffusion box 26 enters and 
penetrates on the film F currently held and conveyed by the career 30 in the 
predetermined read position, the projected light which supports the picture photoed 
by the film F is obtained. Image formation of the projected light of the film F is carried 
out to the acceptance surface of CCD sensor 34 by the image formation lens unit 32, 
and it is read in photoelectricity, and the output signal is amplified by CCD sensor 34 
with the amplifier 36, and is sent to the image processing device 14 as image data by it. 
This operation of a series of is performed for every photography top based on the 
center position information on each picture top which was acquired at the time of the 
prescan mentioned later unlike the prescan. 

[0029]The block diagram of one embodiment of the image processing device 14 is 
shown in drawing 4 . The image processing device 14 is what performs predetermined 
image processing to the image data obtained with the scanner 12, and is outputted to 
a printer, It comprises the data processing part 38, the prescan memory 40, this scan 
memory 42, the prescan image processing portion 44, this scan picture treating part 
46, the conditioning part 48, the corrected intensity determination part 60, and the 
monitor 20. 

[0030]In the data processing part 38, each output image signal of R, G, and B 
outputted from the scanner 12, A/D (analog to digital) conversion, Log conversion, DC 
offset amendment, Amendment, a shading compensation, etc. are performed at the 



time of dark, and it is considered as digital image data, and prescan (picture) data is 
used as the prescan memory 40, and this scanning (picture) data is memorized by this 
scan memory 42, respectively (storing). 

[0031]Since the image data processed by the data processing part 38 is memorized by 
the prescan memory 40 and this scan memory 42 and image processing is performed 
and outputted to them if needed, it is called to the prescan image processing portion 
44 or this scan picture treating part 46. 

[0032]The prescan image processing portion 44 consists of the image processing 
portion 50 and the image data converter 52, and the image processing portion 50 
comprises the image data extraction part 49, the LUT-MTX operation part 62, the 
picture amendment part 51, and the image processing portion 53. 
[0033]The image data extraction part 49 computes the center position of the started 
picture, and sends it to the picture amendment part 51 while it starts the portion 
corresponding to a picture top out of the data which a picture top is fair and read the 
film F with CCD sensor 34 at a stretch continuously with constant speed, the 
chromatic-aberration-of^magnification amendment and distortion aberration 
amendment which computing a center position mentions later, the amount amendment 
of ambient light, and a focus — a Japanese quince — it is because the correction 
formula which is a correction function used for amendment of degradation of imaging 
quality, such as amendment, is expressed with the function from the center position of 
a picture, the center position of the computed picture, i.e., the center position of the 
picture by prescan image data. Since prescan image data is matched in this scanned 
image data and a certain amount of accuracy, the center position of the image data of 
this scanned image data can be defined by using the correspondence. When the 
disposable camera identification code and photography lens-types identification code 
which were photoed by the film F are read in photoelectricity and identified with CCD 
sensor 34, and when it read and identifies with the magnetic reader 31, the information 
may be sent to the corrected intensity determination part 60. 

[0034]In the LUT-MTX operation part 62, image processing of color balance 
adjustment, contrast correction, and luminosity amendment is performed. The 
correction formula based on corrected intensity, such as a correction direction 
specified by the corrected intensity determination part 60 mentioned later and a 
correction amount, is used for the picture amendment part 51, 
chromatic-aberration-of-magnification amendment, distortion aberration amendment, 
the amount amendment of ambient light, and a focus — a Japanese quince — 
degradation of imaging quality, such as amendment, is amended (only henceforth 
imaging quality degradation amendment or picture amendment), and scaling of the 
picture by electronic variable power processing is performed further if needed. The 
image processing portion 53 performs color dodge processing etc. according to 
directions of an operator, after performing imaging quality degradation amendment etc. 



in the picture amendment part 51. The image data converter 52 changes it using 
3D(three dimensions)-LUT etc., in order to process into the image data corresponding 
to the display of the monitor 20 the image data to which image processing was 
performed by the image processing portion 50. 

[0035]This scan picture treating part 46 comprises the image processing portion 54 
and the image data converter 58. The image processing portion 54 is further 
subdivided by the LUT-MTX operation part 64, the picture amendment part 56, and 
the image processing portion 57. Under the image processing condition as which the 
LUT-MTX operation part 64 was determined in prescan image data based on this 
scanned image data, Saturation correction is performed by the MTX operation by a 
publicly known method again by processing according [ color balance adjustment, 
contrast correction (gradation processing), and luminosity amendment ] to LUT 
(look-up table). Using the correction formula based on the corrected intensity (a 
correcting method and a correction amount) settled by prescan image data, the 
picture amendment part 56 performs above-mentioned imaging quality degradation 
amendment, and performs electronic variable power processing with directions of an 
operator further. The image processing portion 57 performs color dodge processing 
etc. according to directions of an operator. The image data converter 58 is changed 
using 3D(three dimensions)-LUT etc., in order to process the image data to which 
image processing was performed by the image processing portion 54 into the output 
image data which carries out a print output to the printer 16. 

[0036]In the conditioning part 48, prescan image data is read from the prescan 
memory 40, and is used for determining an image processing condition. The 
conditioning part 72 specifically Creation of prescan image data to a density histogram, 
Average concentration, LATD (large area transmittance factor density), a highlight 
(least concentration), According to directions by the operator which performs 
calculation of image characteristic quantity, such as a shadow (maximum 
concentration), etc., in addition is performed if needed, image processing conditions, 
such as creation etc. of the matrix arithmetic which performs tables (LUT) and 
saturation correction, such as gray balance adjustment, are set up. Further, conditions 
are adjusted in the key amendment part 74, and, as for the set-up image processing 
condition, an image processing condition is reset, the corrected intensity (a correction 
direction.) of the imaging quality degradation amendment fixed [ in the conditioning 
part 72 ] therefore like the after-mentioned A correction amount is set up and output 
conditions, such as print size for [ which carries out a print output ] having been 
specified with the keyboard 18a or the mouse 18b, the number of output picture 
elements, and electronic variable power ****, etc. are set up further. The parameter 
integration part 76 unifies such various conditions, corrected intensity, etc. 
[0037]The corrected intensity determination part 60 by the reappearance picture of 
the picture photoed by the film F displayed on the monitor 20. While asking an 



operator for judgment whether it is necessary to amend about at least one imaging 
quality degradation among the chromatic aberration of magnification resulting from a 
taking lens, a distortion aberration, the shortage of the amount of ambient light, and 
focus dotage, When it is judged that it is necessary to carry out imaging quality 
degradation amendment, it is a portion which sets up corrected intensity, such as a 
correction direction for carrying out imaging quality degradation amendment, and a 
correction amount, and is become final and conclusive. It has the corrected intensity 
storage parts store 60a which memorizes the corrected intensity fixed to the picture, 
only changing corrected intensity, i.e., a correction direction and a correction amount, 
— suitable — chromatic-aberration-of-magnification amendment, distortion 
aberration amendment, the amount amendment of ambient light, and a focus — a 
Japanese quince — that picture amendment of amendment etc. can be performed, It 
is because the characteristic of imaging quality degradation resulting from a taking 
lens is not based on the kind of taking lens, but it has the feature and the tendency for 
the characteristic to be constant and the grade of aberration only differs from the 
direction of aberration. Then, the imaging quality degradation amendment resulting 
from a taking lens cannot be based on the kind of taking lens, but can amend a suitable 
picture only by changing the corrected intensity (a correction direction and a 
correction amount) of a basic correction formula. 

[0038]With a correction formula, respectively the first direction and second direction 
of a taken image here as a x direction and a y direction, When the position coordinate 
which is the position information on a picture is set to (x, y), the amendment data 
volume which adds amendment to image data is the expression of x and y, for example, 
the high order polynomial of x and y, or each amendment data volume of a x direction 
and a y direction says what was expressed with the expression of x and y, for example, 
a high order polynomial. So, in imaging quality degradation amendment of this example, 
It adds to the image data before amending the amendment data volume determined by 
being based without a basic correction formula, the correction factor (1 set of 
correction factors) which is used for this and becomes settled according to the 
corrected intensity of picture amendment, and the position coordinate (x, y) which is 
the position information on a picture. Although the correction factor (group) of the 
correction formula is set up in this example according to the corrected intensity set 
up to the picture which is the target of picture amendment, it may amend using the 
correction formula which becomes settled independently according to corrected 
intensity. It may amend with reference to the table and table which were set up 
according to corrected intensity. In degradation of imaging quality, since it responds to 
a barrel type or a bobbin type, the directions of degradation differ and the sizes also 
differ if it is the direction of degradation of imaging quality, for example, a distortion 
aberration, a correction direction and a correction amount are mentioned as 
corrected intensity in amendment of degradation of imaging quality. For this reason, 



although corrected intensity may be treated as two variables which are different in a 
correction direction and a correction amount, since the direction of amendment is 
generally a 2-way, a correction direction may be expressed with the numerals of + 
(plus) and - (minus), a correction amount may be expressed numerically, and 
corrected intensity may be expressed as a variable with numerals. 
[0039]When the corrected intensity determination part 60 makes imaging quality 
degradation amendment perform continuously to two or more pictures photoed by the 
film F in the picture amendment part 51 so that it may mention later, The picture 
photoed by the film F is automatically classifiable with directions of an operator for 
two or more pictures of every photoed with the same lens. The corrected intensity 
determination part 60 can become final and conclusive corrected intensity to this 
group of the classified picture of each, respectively, and can make the corrected 
intensity storage parts store 60a memorize the settled corrected intensity, 
respectively at this time. 

[0040]In this example, corrected intensity is specified based on the reappearance 
picture displayed on the monitor 20 by an operator, The specified corrected intensity 
is set as the corrected intensity determination part 60, and is sent to the picture 
amendment part 51, Imaging quality degradation amendment is performed based on 
the corrected intensity specified by the operator in the picture amendment part 51, 
the reappearance picture after amendment is displayed on the monitor 20, and it is 
judged [ whether the displayed amendment reappearance picture is suitable and ] by 
an operator. A series of processes of the imaging quality degradation correction 
process which consists of the specification process of corrected intensity, a picture 
correcting process, and a display process of an amendment reappearance picture are 
performed once [ at least ] until an operator judges that the amendment reappearance 
picture displayed on the monitor 20 is suitable for the corrected intensity 
determination part 60 at this time. If the corrected intensity determination part 60 has 
necessity, a series of processes of this imaging quality degradation correction process 
will be made to repeat, When the reappearance picture after amendment is judged to 
be suitable, it becomes final and conclusive as corrected intensity for giving corrected 
intensity used for this imaging quality degradation correction process to image data, 
and obtaining output image data. 

[0041]That is, to the inputted image data obtained by the prescan when imaging 
quality degradation amendment is required, the reappearance picture of the picture 
photoed by the film F is displayed on the monitor 20, without performing picture 
amendment based on inputted image data first, the corrected intensity, i.e., 
chromatic-aberration-of-magnification amendment, and distortion aberration 
amendment of each imaging quality degradation amendment which the operator 
specified based on this display reappearance picture, the amount amendment of 
ambient light, and a focus — a Japanese quince — based on the corrected intensity 



corresponding to each of amendment, picture amendment is performed in the picture 
amendment part 51, and the picture after amendment is displayed on the monitor 20. 
Repetition picture amendment is made to perform in the picture amendment part 51 
once [ at least ] or more, looking at the amendment reappearance picture displayed on 
the monitor 20 until it is judged that the amendment reappearance picture displayed 
on the monitor 20 is suitable for an operator (this amendment is henceforth called 
temporary amendment). In order that the corrected intensity used for this amendment 
may obtain output image data, the corrected intensity determination part 60 is made 
become final and conclusive as corrected intensity used for giving image data, if it 
judges that an amendment reappearance picture is suitable for an operator. Drawing 5 
shows an example of the lens compensation process screen which the corrected 
intensity determination part 60 displays on the monitor 20. 

[0042]The lens compensation process screen 100 shown in drawing 5 displays the 
picture after temporary amendment on screen left-hand side as a picture which 
judges whether I may display the picture before temporary amendment on screen 
right-hand side, and an operator may become final and conclusive corrected intensity 
as a picture by which a test process is carried out. Although it is a reappearance 
picture (not amended) of the picture photoed by the film which the operator judged 
that the picture before temporary amendment needs picture amendment here, it may 
be a picture after the amendment amended using the corrected intensity defined 
beforehand. The sharpness amendment column 102, the amount amendment column 
104 of ambient light, the lengthwise direction distortion correction column 106, and 
the transverse direction distortion correction column 108 are formed in the lower part 
of the lens compensation process screen 100 shown in drawing 5 . the sharpness 
amendment column 102 — a focus — it is the amendment column which amends a 
Japanese quince, and has the correction level column 1 02a which defines corrected 
intensity, and the temporary amendment button 102b. It is shown in the correction 
level column 102a of the lens compensation process screen 100 shown in drawing 5 
that the present correction level is 5. Specification of the corrected intensity of the 
sharpness which carries out temporary amendment of focus dotage is performed in 
clicking the temporary amendment button 102b arranged on the right-hand side of the 
correction level column 102a with the mouse 18b, and inputting a correction level into 
the correction level column 102a from the keyboard 18a directly. Whenever it clicks 
the temporary amendment button 102b with the mouse 18b, a correction level goes up 
and down, Corrected intensity becomes settled by the correction formula from which 
the coefficient of each item changed and this coefficient changed, temporary, 
amendment is performed and an indication is given for the picture after temporary 
amendment to the monitor 20 by this corrected intensity by the coefficient used for a 
correction formula according to it, for example, a high order polynomial. 
[0043] Shortage of the amount of ambient light originates in the lens characteristic to 



which light volume falls toward the circumference according to what is called a cos 4 
rule from an image center, as mentioned above. Therefore, temporary amendment with 
which the amount of picture ambient light is compensated is performed using the 
amount amendment column 104 of ambient light. The amount amendment column 104 
of ambient light has the temporary amendment button 104b which makes bright the 
temporary amendment button 104a and the amount of ambient light which make the 
amount of ambient light dark, and performs temporary amendment by clicking each 
button with the mouse 18b. The temporary amendment button 104a which makes the 
amount of ambient light dark is used when the amount of ambient light is made bright 
too much with the temporary amendment button 104b which makes the amount of 
ambient light bright. It is because the light volume of the periphery of the picture 
photoed depending on the aberration characteristics of a taking lens may be brighter 
than the light volume of the central part. Whenever it clicks the temporary amendment 
button 104a and the temporary amendment button 104b, Corrected intensity becomes 
settled by the correction formula from which the coefficient of each item changed and 
this coefficient changed, temporary amendment is performed and an indication is 
given for the picture after temporary amendment to the monitor 20 by this corrected 
intensity by the coefficient used for a correction formula, for example, a high order 
polynomial. 

[0044]Amendment of a distortion aberration is divided into lengthwise direction 
distortion correction and transverse direction distortion correction, temporary 
amendment of the distortion aberration of the lengthwise direction of the picture 
photoed by the lengthwise direction distortion correction column 106 is performed, 
and temporary amendment of the distortion aberration of the transverse direction of 
the picture photoed by the transverse direction distortion correction column 108 is 
performed independently, respectively. Here, the lengthwise direction of the photoed 
picture means the longitudinal direction of the film F, and a right-angled direction, and 
the transverse direction of the photoed picture says the longitudinal direction of the 
film F. The temporary amendment button 106a of the lengthwise direction which 
carries out temporary amendment of this perverted picture when the picture near the 
central part of the photoed picture is extended to a lengthwise direction and the 
picture of the lengthwise direction distortion correction column 106 near the 
both-the-right-and-left-ends part of a picture shrinks with a lengthwise direction, It 
has the temporary amendment button 106b of the lengthwise direction which carries 
out temporary amendment of this perverted picture when the picture near the central 
part of the photoed picture is shrunken by a lengthwise direction and the picture near 
the both-the-right-and-left-ends part of a picture is prolonged in a lengthwise 
direction, According to each case, the temporary amendment button 106a or the 
temporary amendment button 106b is inputted using the mouse 18b etc., and the 
corrected intensity of temporary amendment is defined. That is, corrected intensity 



becomes settled, temporary amendment is performed by the correction formula from 
which the coefficient of each item changed and this coefficient changed, and the 
picture after temporary amendment is displayed on the monitor 20 by the coefficient 
used for a correction formula whenever it clicks the temporary amendment button 
106a and the temporary amendment button 106b, for example, a high order polynomial. 
[0045]The temporary amendment button 108a of the lengthwise direction which 
carries out temporary amendment of the picture distorted when the picture near the 
central part of the photoed picture was extended in a transverse direction and the 
picture of the transverse direction distortion correction column 108 near the 
top-and-bottom-ends part of a picture shrunk with a transverse direction, It has the 
temporary amendment button 108b of the lengthwise direction for carrying out 
temporary amendment of the picture distorted when the picture near the central part 
of the photoed picture was shrunken by a transverse direction and the picture near 
the top-and-bottom-ends part of a picture was prolonged in a transverse direction, 
According to each case, the temporary amendment button 108a or the temporary 
amendment button 108b is inputted using the mouse 18b etc., and the corrected 
intensity of temporary amendment is defined. Corrected intensity becomes settled, 
temporary amendment is performed by the correction formula from which the 
coefficient of each item changed and this coefficient changed, and the picture after 
temporary amendment is displayed on the monitor 20 by the coefficient used for a 
correction formula whenever it clicks the temporary amendment button 108a and the 
temporary amendment button 108b, for example, a high order polynomial. 
[0046]thus, performing independently temporary amendment of the distortion 
aberration of a lengthwise direction, and temporary amendment of a lateral distortion 
aberration for amendment of a distortion aberration, respectively — the case of a 
disposable camera etc. — a lengthwise direction and a transverse direction — the 
state of aberration — things — he is ** et al. Generally, in the direction of [ within a 
field vertical to an optic axis ], although the aberration characteristics of a lens are 
constant, By the film's F seeing from a taking lens along a lengthwise direction, i.e., the 
longitudinal direction of the film F and a right-angled direction (scanning direction), 
and incurvating a concave, since the performance of a lens is not high in the case of a 
disposable camera etc., Lateral (vertical scanning direction), i.e., the longitudinal 
direction of the film F, aberration is reduced. For this reason, it is because the 
distortion aberration and the chromatic aberration of magnification about this 
lengthwise direction become small compared with a transverse direction, the 
corrected intensity of the distortion aberration of the scanning direction of image data 
and the corrected intensity of the chromatic aberration of magnification become small 
as a result and the corrected intensity of a lengthwise direction and a transverse 
direction differs. It is a difference's being small and amending a lengthwise direction or 
a transverse direction in one dimension independently compared with the case the 



result after amendment performing amendment of a lengthwise direction and a 
transverse direction for amendment of a lengthwise direction, and lateral amendment 
simultaneously as a line independently, in this way, It is because it also becomes 
saving of the image storage memory to need when amending. Distortion aberration 
amendment may be divided into a lengthwise direction and a transverse direction, and 
may not be performed, but temporary amendment of a lengthwise direction and a 
transverse direction may be performed simultaneously. 

[0047]the lens compensation process screen 100 shown in drawing 5 — above — a 
focus, although temporary amendment about a Japanese quince, the shortage of the 
amount of ambient light, or a distortion aberration can be performed, Of course, 
temporary amendment of the chromatic aberration of magnification resulting from the 
aberration characteristics of a taking lens may be included by providing the button 
which this invention is not limited to this, for example, specifies corrected intensity for 
every picture of each remaining colors on the basis of one trichromatic color. 
Although it divides into a lengthwise direction and a transverse direction and picture 
amendment is performed about distortion aberration amendment in this example, It 
divides into a lengthwise direction and a transverse direction, and 
chromatic-aberration-ofHriagnification amendment and focus dotage amendment may 
also perform picture amendment, may divide it into a lengthwise direction and a 
transverse direction in that case, and may be performed respectively independently or 
simultaneous. Although corrected intensity is changed in consecutive stage by 
clicking the rise-and-fall button and temporary amendment button of each 
above-mentioned amendment column, the direct entry of the corrected intensity may 
be directly carried out from the keyboard 18a etc. All may be summarized, and 
specification of the corrected intensity of chromatic-aberratibn-of-magnification 
amendment, distortion aberration amendment, the amount amendment of ambient 
light, and focus dotage amendment may be made to specify in one screen, and may be 
made to specify on a respectively independent screen, as shown in drawing 5 . 
[0048] moreover — responding to it, if the corrected intensity of one correction item, 
for example, a distortion aberration, is become final and conclusive — the amount 
amendment of ambient light, other imaging quality degradation amendments, i.e., 
chromatic-aberration-of-magnification amendment, and a focus — a Japanese 
quince — the corrected intensity of amendment may be made equivalent to the 
corrected intensity which the distortion aberration became final and conclusive, and 
may be made to become final and conclusive automatically At this time, distortion 
aberration amendment big bending to being what is amended 
chromatic-aberration-of-magnification amendment, As for the correction step of the 
corrected intensity which can be gradually changed with the rise-and-fall button and 
temporary amendment button of each above-mentioned amendment column, since 
the gap between small colors is amended and a correction amount also differs also 



from correction accuracy, it is preferred to change by a distortion aberration and the 
chromatic aberration of magnification. As for the correction step in a distortion 
aberration or the chromatic aberration of magnification, changing in a lengthwise 
direction and a transverse direction is preferred. 

[0049]The lens compensation process screen 100 has the determination button 110 
which looks at the picture after temporary amendment and in which an operator 
becomes final and conclusive corrected intensity. By clicking the determination 
button 110 with the mouse 18b etc., the operator can become final and conclusive 
corrected intensity, decision of corrected intensity — distortion aberration 
amendment, the amount amendment of ambient light, and a focus — a Japanese 
quince — corrected intensity, such as amendment, is memorized by the corrected 
intensity storage parts store 60a, and it shifts to processing of the picture of the 
following top. The lens compensation process screen 100 has the initialization button 
1 12 for returning the picture after temporary amendment to a test process picture, 
and the operator can initialize corrected intensity by clicking the initialization button 
1 12 with the mouse 18b etc. When temporary amendment is being performed several 
times, it may return to the picture which performed former temporary amendment 
with directions of an operator. The lens compensation process screen 100 has Cancel 
button 114 (button "returning"), and the lens compensation process screen 100 can 
be compulsorily finished by pushing Cancel button 114. 

[0050]AII all the pictures photoed by the film F are photoed with the same taking lens, 
When performing the same picture amendment continuously about all these pictures, 
the corrected intensity which was already become final and conclusive among the 
pictures of the film F, and was memorized is called, and the corrected intensity 
storage parts store 60a is used for picture amendment. Temporary amendment is 
respectively performed to the picture which performs the same picture amendment, 
and corrected intensity is extracted, namely, it becomes unnecessary to set up and 
become final and conclusive in quest of the most suitable corrected intensity by this. 
The corrected intensity which the corrected intensity storage parts store 60a 
memorizes, The corrected intensity settled from the picture of which top of the films 
F may be sufficient, For example, the corrected intensity settled from the picture of 
the top (head top) of the beginning of the same film or the same film piece and the 
corrected intensity settled from the picture of the middle or the last top may be 
sufficient, and the corrected intensity settled from the picture specified beforehand 
may be sufficient as an operator. Although, as for the film F, one film of the long 
picture wound around a film cartridge is as a whole in this example, That necessity 
may not necessarily exist, for example, the film sleeves of unit number of sheets, such 
as 24 sheets and 36 etc. sheets, may be sufficient, the film piece judged by four to 6 
top may be sufficient, and corrected intensity may be become final and conclusive as 
mentioned above about the picture photoed by this film. 



[0051]Although treated as the same affair, the film and film sleeves in the film 
cartridge which is one film from the first can be treated as the same affair, if it is 
originally judged from the same film even if it is two or more film pieces. Therefore, a 
possibility that a photograph was taken with the same camera, therefore the same 
taking lens in the same affair or the same piece is high, and it is preferred to use the 
corrected intensity become final and conclusive about one picture of them to the 
remaining pictures. If it is the thing photoed with the same camera, therefore the same 
taking lens, or a thing predicted such even if it is a different affair and different piece, 
the corrected intensity become final and conclusive about one picture of them can 
also be used to the remaining pictures. 

[0052]Thus, although every one corrected intensity settled to one picture in the film F 
is memorized to the corrected intensity storage parts store 60a for every correction 
item, this memorized corrected intensity is called and picture amendment is 
continuously performed about all the pictures of the film F, The picture photoed by 
the one film F is not necessarily photoed with the same iens, may exchange film 
cartridges on the way, and may photo them with other cameras. In this case, the 
corrected intensity determination part 60 can classify automatically the picture of all 
the tops photoed by the film F as mentioned above with directions of an operator for 
two or more pictures of every photoed with the same taking lens. According to the 
number of division, two or more corrected intensity for 
chromatic-aberration-of-magnification amendment, distortion aberration amendment, 
the amount amendment of ambient light, and focus dotage amendment will also exist 
respectively in that case. In this case, the corrected intensity which performed 
temporary amendment and was become final and conclusive about one picture in two 
or more pictures of each classified group is memorized to the corrected intensity 
storage parts store 60a for every group, When amending after that about two or more 
pictures of each in each of this classified group, the corrected intensity memorized for 
every group is called, and picture amendment is performed. The new corrected 
intensity which became final and conclusive new corrected intensity separately to one 
picture, and was separately become final and conclusive only to this picture can be 
used without calling and using the memorized corrected intensity according to 
directions of an operator, even if it is a picture in the same group. 
[0053] By the way, in the case of the film F of advanced photo system APS, it 
exchanges in the middle of the cartridge which shows that film cartridges were 
exchanged on the way (). [ Mid-Roll Change and ] henceforth, this is called MRC — if 
a photograph is taken using the camera with a MRC function which records 
information — a film cartridge — on the way — when it exchanges, magnetic 
recording of the MRC information is carried out to the field S2 of the upper part of 
each top G1 provided in the rear face (non-emulsifier side) of the film F shown in 
drawing 3 , and G2 grade, or the lower part, it being wound automatically and set to the 



top untaken a photograph, by using this MRC information, when a camera is re-loaded 
with the film F — re-charge — it can be easy and can carry out certainly and speedily. 
By using such MRC information, it can photograph and divide according to a 
photography photographic subject, and how to enjoy a photoprint spreads 
conventionally. For example, it is possible to summarize one film with the photograph 
of a trip or play, to collect with the photograph of a family or a child, or to collect as 
every person's film for exclusive use. For example, of course, a film is exchanged for 
scenery, a person, etc. according to various photographing themes, and seasonal **** 
can be enjoyed for the dish of a hobby again. Therefore, the picture photoed by the 
film F of advanced photo system APS was not necessarily photoed with the same 
camera, i.e., the taking lens which has the same aberration characteristics. 
[0054]Then, in the case of the film F of advanced photo system APS, the scanner 12, 
The magnetic reader 31 shown in drawing 2 is used in the case of a prescan, The 
magnetic information which shows that the film F recorded on the field S2 of the 
upper part of each top G1 provided in the rear face (non-emulsifier side) of the film F 
and G2 grade and the lower part was rewound on the way, For example, the 
above-mentioned MRC information can be read and identified and it can classify into 
the top of two or more adjacent pictures photoed with the same camera, i.e., the same 
lens, by using this information. The corrected intensity which performs temporary 
amendment among the tops of two or more of these classified pictures, and is become 
final and conclusive first is memorizable to the corrected intensity storage parts store 
60a, whenever it amends about two or more above-mentioned pictures after that, this 
settled corrected intensity can be called, and picture amendment can be performed. 
For example, the picture photoed by the film when two MRC information was identified 
along with the top of a film, Two or more pictures to the top on which the first MRC 
information is recorded from the picture of the top of the beginning of the film F, and 
this first MRC information from the top currently recorded with a back top. It will be 
classified into three of two or more pictures to the top of the last of a film with a back 
top from the top on which two or more pictures to the top on which the 2nd MRC 
information is recorded, and this 2nd MRC information are recorded, The corrected 
intensity which performs temporary amendment to two or more pictures of each 
classified each group, and is become final and conclusive first is memorized by the 
corrected intensity storage parts store 60a for every group. 

[0055]The corrected intensity determination part 60 clears the corrected intensity 
memorized by the corrected intensity storage parts store 60a, after this scan of all 
the pictures photoed by the film F is performed and all picture amendments are 
performed using the corrected intensity memorized by the corrected intensity storage 
parts store 60a. When the corrected intensity determination part 60 performs the 
print output of the film F later, it is preferred to memorize the correction information 
which needs the settled corrected intensity etc. in the memory of the image 



processing device 14 so that the picture amendment performed to the picture by 
which a print output is carried out may not change. Thereby, when performing the 
reprint output of the film F later, the correction information memorized in this memory 
can be called, the same picture amendment can be performed using this, and the 
reprint of the same result can be outputted. In this invention, both inputted image data 
and the fixed corrected intensity are associated, Or the output image data itself 
imaging quality degradation amended is memorized in the memory with large capacity 
of a hard disk etc. with the fixed corrected intensity, it can use at the time of a reprint, 
and the reprint of the same result that the same amendment as an original print 
accomplished can be outputted. Of course, the operator can become final and 
conclusive corrected intensity based on the inputted image data which performed 
picture amendment using this memorized correction information, or was mentioned 
above, and can perform picture amendment, or can also choose it suitably. The 
corrected intensity determination part 60 is constituted as mentioned above. 
[0056] Drawing 4 mainly shows an image-processing-related part and to the image 
processing device 14. The memory which memorizes information required for the 
operation etc. of CPU which performs control and management of the photograph 
printer 10 whole which contains the image processing device 14 besides this, and the 
photograph printer 10, a means to determine the diaphragm value of the variable 
aperture 24 in the case of this scan and the storage time of CCD sensor 34, etc. are 
arranged. While an operator authorizes whether image processing which should be 
performed to image data is suitable for the monitor 20, this invention — especially — 
chromatic-aberration-of-magnification amendment, distortion aberration amendment, 
the amount amendment of ambient light, and a focus — a Japanese quince — an 
operator whether various amendments are appropriate including imaging quality 
degradation amendment of amendment etc., [ and ] It determines, namely, picture 
assay is performed eventually, and it is connected with the image processing device 
14 via the image data converter 52. When displaying the reappearance picture based 
on an inputted image, and the amendment reappearance picture after imaging quality 
degradation amendment on the monitor 20 in this invention here, Put the transparent 
plate in which the lattice and the straight line were formed on the display screen of 
the monitor 20, and a lattice and a straight line are arranged in the reappearance 
picture and amendment reappearance picture which were displayed on the monitor 20, 
It uses as a standard of corrected intensity, such as a correction direction of imaging 
quality degradation, and a correction amount, and uses for determining a suitable 
correction direction and correction amount, and specifying is preferred. As a 
transparent plate, organic glass plates, such as a glass plate and an acrylic board, etc. 
are preferred, and the lattice and straight line used as a standard may also be 
engraved in a transparent plate, and may also be written in on a transparent plate. The 
lattice and straight line used as a standard may be provided in the display screen of 



the monitor 20 itself, and a reappearance picture and the amendment reappearance 
picture itself may be displayed on the monitor 20 with the lattice and straight line used 
as a standard. The lattice and straight line used as a standard may be efther, and may 
be both. 

[0057]Although the image processing device of this invention which enforces the 
image processing method of this invention is constituted as mentioned above 
fundamentally, it is explained with reference to drawing 6 about the image processing 
method of the operation and this invention below. Drawing 6 is a flow chart which 
shows an example of the outline flow of a to [ from insertion of the film F by the image 
processing method of this invention carried out with the digital photo printer which 
applies the image processing device of this invention / this scan ]. 
[0058]The image processing method of this invention becomes final and conclusive 
that corrected intensity, seeing the reappearance picture after the imaging quality 
degradation amendment as which the operator was displayed on the monitor 20, 
amends inputted image data using this settled corrected intensity, and obtains output 
image data. Here, either a prescan picture or this scan picture (fine scanning picture) 
is OK as the picture used for the display of the monitor 20. When using a prescan 
picture (data), with the application of this corrected intensity, it amends to this scan 
picture (data) after decision of corrected intensity, the amended image data is 
outputted, and a print output picture can be acquired. Henceforth, a prescan picture is 
used, corrected intensity is become final and conclusive, the image data amended by 
this scan picture with the application of this corrected intensity is outputted, and the 
case where a print output picture is acquired is explained. First, the scanner 12 
performs a prescan (Step 200). The film F is inserted in the career 30. For example, 
the film F is inserted in the career only for [ corresponding to long picture film sleeves 
or film pieces, such as a cartridge of advanced photo system APS, and a disposable 
camera, ] several kinds. The scanner 12 carries out position regulating of the film F so 
that it may pass through the predetermined read position of the career 30, By entering 
read light in the film F and making the film F penetrate, conveying the film F to the 
vertical scanning direction which intersects perpendicularly with the extending 
direction (scanning direction) of the line CCD sensor of CCD sensor 34, The projected 
light which supports the picture photoed by the film F is obtained, and this projected 
light is regulated to slit shape to the slit 28a, namely, slit scanning of the film F is 
carried out, and with CCD sensor 34, it decomposes into the three primary colors of R, 
G, and B, and reads in photoelectricity. The read output signal is amplified with the 
amplifier 36, is sent to the image processing device 14 as image data, and is the data 
processing part 38, Amendment, a shading compensation, etc. are performed at the 
time of A/D (analog to digital) conversion, Log conversion, DC offset amendment, and 
dark, and the prescan memory 40 memorizes. In a prescan, a picture top is fair and the 
film F is continuously read at a stretch with constant speed. 



[0059]Directions of the decision result by the operator of whether to perform imaging 
quality degradation amendment same in the picture of all the tops photoed by the film 
F next are inputted (Step 202). Directions are performed using the keyboard 1 8a or 
the mouse 18b. Next, when carrying out the same picture amendment to the picture of 
all the tops photoed by the film F, predetermined processing is performed to the 
picture of the first top photoed by the film F (Step 204). Namely, the prescan image 
data memorized by the prescan memory 40, It is called from the picture conditioning 
part 72, and Creation of a density histogram, and average concentration, Calculation 
of image characteristic quantity, such as LATD (large area transmittance factor 
density), a highlight (least concentration), and a shadow (maximum concentration), etc. 
are performed, In addition, according to directions by the operator performed if 
needed, image processing conditions, such as creation etc. of the matrix arithmetic 
(MTX) which performs tables (LUT) and saturation correction, such as gray balance 
adjustment, are determined. Conditions are further adjusted in the key amendment 
part 74, an image processing condition is reset, all conditions are unified by the 
parameter integration part 76, and the determined image processing condition is sent 
to the image processing portion 50. 

[0060]On the other hand, the image data extraction part 49 calls the image data of the 
whole film F read with the scanner 12 from the prescan memory 40, While detecting 
the image data equivalent to one top of a picture from data and sending to the 
LUT-MTX treating part 62, the position information on the center position (center 
position of the optic axis of a taken image) of a picture, etc. is computed, and it sends 
to the picture amendment part 51. In the LUT-MTX treating part 62, color balance 
adjustment, contrast correction (gradation processing), luminosity amendment, etc. 
are automatically performed by the set-up conditions about the image data sent from 
the image data extraction part 49. Image data is sent to the picture amendment part 
51 after that. 

[0061 ]In the picture amendment part 51, without performing picture amendment of 
chromatic-aberration-of^magnification amendment, distortion aberration amendment, 
the amount amendment of ambient light, focus dotage amendment, etc., Electronic 
variable power processing is performed according to the image size displayed on the 
monitor 20, it is sent to the image processing portion 53, a sharpness process etc. are 
performed if needed, and it is sent to the image data converter 52 after that, and is 
changed into the image data for monitor displays. 

[0062]When carrying out the same picture amendment to no picture of the tops 
photoed by the film F, the picture of two or more tops which amend with the same 
corrected intensity is specified (Step 206). In the case of the film F of the information 
which this specification is performed by the input by an operator, or is recorded on a 
film or a film cartridge, for example, advanced photo system APS, Based on the MRC 
information recorded along with each top of the film F read by the magnetic reader 31, 



it is carried out automatically. By this specification, all the pictures photoed by the 
film F are classified for every picture of the top photoed with the same lens. Then, 
predetermined processing mentioned above is performed similarly (Step 204). 
[0063]Image display of the reappearance picture of the picture photoed by the film F 
is carried out to the monitor 20, without in any case, performing picture amendment, 
after predetermined processing is performed to a picture (Step 204) (Step 208). Next, 
the picture displayed on the monitor 20 is seen, the necessity of picture amendment 
is judged by an operator, and a decision result is inputted (Step 210). When a decision 
result that picture amendment is not required is inputted, corrected intensity 
becomes a default value which shows not amending, and corrected intensity becomes 
final and conclusive it (Step 224). When the decision result that picture amendment is 
required is inputted, a compensation process screen as shown in drawing 5 is 
displayed on the monitor 20. The picture before temporary amendment is expressed 
on screen right-hand side as the compensation process screen 100. This picture is a 
reappearance picture of the picture photoed by the film F. It may be the picture which 
performed picture amendment to the picture photoed by the film F with the corrected 
intensity defined beforehand. The sharpness amendment specification column 102, 
the amount amendment column 104 of ambient light, the lengthwise direction 
distortion correction column 106, and the transverse direction distortion correction 
column 108 are displayed on the lower part of the compensation process screen 100. 
Although sharpness amendment, i.e., focus dotage amendment, the amount 
amendment of ambient light, and distortion aberration amendment are mentioned as 
amendment of the aberration resulting from the aberration characteristics of a lens in 
the lens compensation process screen 100, chromatic-aberration-of^magnification 
amendment may be added. 

[0064]An operator looks at the picture displayed on the right-hand side of the lens 
compensation process screen 100, and when it is judged that amendment is required, 
the amendment button of each above-mentioned amendment column is pushed, 
Corrected intensity is specified (Step 212), with this corrected intensity, temporary 
amendment is performed to a picture (Step 214), and the picture after temporary 
amendment is displayed on the left-hand side of the lens compensation process 
screen 100 monitor 20 (Step 216). The correction formula used as the foundations as 
which temporary amendment was determined beforehand, for example, a high order 
polynomial, By the coefficient of the correction formula which changes according to 
corrected intensity, for example, the coefficient of a high order polynomial, and the 
position coordinate (x f y) which is the position information on a picture at the time of 
making respectively the first direction and second direction of a taken image into a x 
direction and a y direction, amendment data volume is defined and image data is 
amended based on this. Then, the picture after temporary amendment is displayed on 
a screen. It is expressed on screen left-hand side as the lens compensation process 



screen 100 as a picture which should be become final and conclusive. 
[0065]By an operator, the corrected intensity mentioned above is specified and 
temporary amendment is repeatedly performed until the picture after the temporary 
amendment displayed on the monitor 20 is judged that are suitable and temporary 
amendment is appropriate (Step 218). If temporary amendment is judged to be suitable, 
picture amendment will be become final and conclusive by an operator. Corrected 
intensity is become final and conclusive by this (Step 224). In the example of the lens 
compensation process screen 100, it becomes final and conclusive by pushing the 
determination button 110. Can repeat and push the amendment button of each 
amendment column until the picture after temporary amendment is judged to be 
suitable, but. By judgment (Step 220) that temporary amendment is unsuitable and 
picture amendment needs to be initialized, depending on the case, the picture before 
initialization of amendment, i.e., temporary amendment, can be displayed on the 
monitor 20, and corrected intensity can be initialized to a default value (Step 208). It 
can also return to a former correction picture by judgment (Step 220) of initialization 
of amendment (Step 222). In this case, it returns to a former correction picture and 
corrected intensity is again specified from that stage (Step 212). It is performed by 
pushing the initialization button 112 in the example of the lens compensation process 
screen 100. Like the example of the lens compensation process screen 100, Cancel 
button 114 can be pushed and the lens compensation process screen 100 can be 
ended compulsorily [ always ]. Although the corrected intensity about the picture of 
one top is become final and conclusive by the above method, The case where the 
same amendment is performed in order of a top to all the pictures photoed by the film 
F, When the same amendment is carried out to two or more pictures as which the film 
F was specified in order of a top, Corrected intensity is become final and conclusive 
about one picture in two or more pictures which perform the same amendment, for 
example, the picture of the top of the beginning of the film F, etc., this settled 
corrected intensity performs the same picture amendment in other pictures 
continuously, and a correction picture is displayed on the monitor 20 (Step 226). 
[0066]Next, it is judged whether the reappearance picture after the amendment in 
which picture amendment was carried out by the same corrected intensity is suitable 
(Step 228). In the case which is not suitable, it returns to Step 208 and an initial 
picture is again displayed on the monitor 20. then, temporary amendment is performed, 
and corrected intensity is become final and conclusive and memorized, and new — 
what — the settled corrected intensity can be obtained. In this case, even if it is the 
picture beforehand specified that it performs the same amendment, An operator can 
direct that it is effective also to the picture of the top after this picture in the 
corrected intensity which the operator could be directed and also validated to use the 
newly settled corrected intensity only for this picture, and to perform picture 
amendment only in one picture. Picture amendment is carried out to two or more 



pictures specified that it performs the same amendment, and whenever it carries out 
picture amendment of the picture after this amendment, it displays on the monitor 20. 
It carries out until it displays the correction picture about all the pictures on the 
monitor 20 (Step 230). Next, the correction pictures of all the pictures photoed by the 
film F also including two or more pictures of other groups specified and classified are 
displayed on the monitor 20 (Step 232). Then, this scan is started with the scanner 12 
(Step 232). 

[0067]The output image data for performing and carrying out the print output of the 
image processing of this scanned image data which is image data by the image 
processing condition which read this scan with high resolution with the scanner 12 
unlike the prescan, and was defined by the prescan picture is obtained. When a 
prescan is completed and it is a film of the long picture wound around the film 
cartridge by which the film F is not judged, The film F is pulled out from the film 
cartridge to the top of the last picture, and, as for this scan, reading of the top of a 
picture is performed from the state using rewinding of the film F. Since the center 
position of the top on the film F of each picture is computed from the image center 
position of prescan image data in that case, the actual scan of the picture is carried 
out for every top using center position information. 

[0068]Each output signal of R, G, and B outputted from the scanner 12, Amendment, a 
shading compensation, etc. are performed at the time of A/D (analog to digital) 
conversion, Log conversion, DC offset amendment, and dark, it is considered as digital 
image data, and this scanned image data (fine scanning image data) is memorized by 
this scan memory 42 (storing). This scanned image data (fine scanning data) 
memorized by this scan memory 42, It is sent to the LUT-MTX treating part 64, and 
the matrix arithmetic (MTX) which performs tables (LUT) and saturation correction, 
such as gray balance adjustment, performs various kinds of image processing based 
on the image processing condition adjusted and determined with the operator about 
the prescan picture. After being processed by the LUT-MTX treating part 64, it is 
sent to the picture amendment part 56. 

[0069]Based on the correction item and corrected intensity which prescan image data 
was become final and conclusive, and were memorized to the corrected intensity 
storage parts store 60a in the picture amendment part 56, about this scanned image 
data, amendment, That is, at least one of chromatic-aberration-of^magnification 
amendment, a distortion aberration, the amount amendment of ambient light, and the 
focus dotage amendments is performed, and electronic variable power processing is 
performed after that. After performing electronic variable power processing if needed 
with at least one amendment of chromatic-aberration-of-magnification amendment, 
amendment of a distortion aberration, the amount amendment of ambient light, and 
focus dotage amendment in the picture amendment part 56, it is sent to the image 
processing portion 57. In the image processing portion 57, color dodge processing etc. 



are performed if needed and it is sent to the image data converter 58 after that. Image 
transformation is carried out to the data for printer outputs by the image data 
converter 58, and it is sent to the printer 16 as output image data. Although it 
connects with the printer 16 and the print output of the image processing device 14 is 
carried out in this example, it may output not only to a print output but to various 
recording media etc. 

[0070]The printer 16 comprises a recorder (printing equipment) which exposes 
photosensitive materials (photographic paper) according to the supplied output image 
data, and records a latent image, and a processor (developer) which performs 
predetermined processing to the photosensitive materials of exposure material, and is 
outputted to them as a print. R exposure according to the spectral sensitivity 
characteristic of photosensitive materials after cutting photosensitive materials to 
the specified length according to a print in a recorder, While becoming irregular 
according to the output image data outputted from the image processing device 14 
and deflecting three sorts of beams of G exposure and B exposure to a scanning 
direction, By conveying photosensitive materials to the vertical scanning direction 
which intersects perpendicularly with a scanning direction, scanning exposure of the 
photosensitive materials is carried out in two dimensions by said optical beam, a latent 
image is recorded, and a processor is supplied. The processor which received 
photosensitive materials performs wet-developing processing of predetermined [, 
such as coupling, bleach fixing, and rinsing, ], dries, and classifies and accumulates it 
on prescribed units, such as film 1 duty, as a print. After a print output is carried out 
to the printer 16 and image processing for one film is completed, all of a correction 
item and the corrected intensity obtained based on it are cleared. 
[0071 ]As mentioned above, although the image processing device and image 
processing method of this invention were explained in detail, In the above-mentioned 
example, before performing this scan, have obtained the high-definition outputted 
image certainly by checking a correction picture by a prescan, but. After performing 
this scan once and checking a suitable correction picture based on this scanned 
image data, without performing a prescan, a high-definition outputted image may be 
obtained. In this case, the image data used for temporary amendment or a monitor 
display may be image data which thinned out this scanned image data of high 
resolution, and was reduced. Since the correction formula which performs picture 
amendment resulting from a taking lens is expressed with the function from the center 
position of image data, it is desirable for the center position of image data and the 
center position of a taking lens to be in agreement, but it should be mostly in 
agreement just substantially. Although the correction formula which performs picture 
amendment resulting from a taking lens is based on the center position of a picture, 
The function of a correction formula is not limited to being based on the center of a 
picture, but is good for it on the basis of a corner (upper-left-hand-corner part), a 



certain pixel, etc. of a picture, and still better for it on the basis of the exterior of a 
picture, for example, the perforation of the film F, etc. 

[0072]Although the reappearance picture based on inputted image data and the 
amendment reappearance picture after amendment of degradation of imaging quality 
are displayed on the monitor 20 in the example mentioned above for judgment of the 
necessity of imaging quality degradation amendment, the determination and setting 
out of the correction direction of corrected intensity, or a correction amount, 
specification, or decision, This invention is not limited to this, but it may be made to 
output it as a hard copy image while displaying a reappearance picture and an 
amendment reappearance picture on the monitor 20 instead of displaying. Although a 
hard copy image may be outputted about each picture at this time, it may be made to 
output two or more pictures to the print of one sheet. For this reason, it replaces with 
the image processing device 14 at the monitor 20, or, in addition to the monitor 20, the 
hard copy image output machine may be connected. As the hard copy image output 
machine 21, A publicly known monochrome printer and color printer may be used 
conventionally, for example, printers using various conventionally publicly known print 
methods, such as an electro-photographic printer, an ink-jet printer, a thermal printer, 
and a film photo type printer, can be mentioned. The printer 16 of the example of a 
graphic display may be used as the hard copy image output machine 21. As mentioned 
above, although various examples mentioned above were given and the image 
processing method and image processing device of this invention were explained in 
detail, in the range which this invention is not limited to this and does not deviate from 
the gist of this invention, various kinds of improvement is performed and, of course, a 
change of a design, etc. may be made. 
[0073] 

[Effect of the InventionjAs mentioned above, the case where picture amendment is 
not fully performed using the lens-types identification code of the obtained taking lens 
according to this invention as explained in detail, amendment of degradation of imaging 
quality uniform and suitable even when the lens-types identification code of a taking 
lens cannot be obtained, i.e., a distortion aberration, the chromatic aberration of 
magnification, and the shortage of the amount of ambient light, and a focus — suitable 
imaging quality degradation amendment can be performed to a Japanese quince. When 
imaging quality degradation amendment is performed to two or more pictures photoed 
on the same film according to this invention, Even when a photograph is taken with the 
camera with which the pictures photoed by the film differ, i.e., the lens which has 
different aberration characteristics, Identify or specify the picture photoed with the 
same lens, and the corrected intensity become final and conclusive about one picture 
in two or more of these pictures identified or specified is used, Since the same 
imaging quality degradation amendment can be performed to two or more pictures of 
all identified or specified, imaging quality degradation amendment can be efficiently 



performed uniformly and appropriately to two or more pictures. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of one example . of the digital printer which applied the 
image processing device of this invention which enforces the image processing 
method of this invention. 

[Drawing 2] It is a perspective view showing typically the important section of one 
example of the scanner used for the digital printer shown in drawing 1 . 
[Drawing 3] It is a top view of an example of the film set to the scanner shown in 
drawing 2 . 

[Drawing 4] It is a block diagram showing one example of the image processing device 
which is this invention. 

[Drawing 5] It is a figure showing an example of the display screen displayed on a 
monitor in the image processing device which is this invention. 

[Drawing 6] It is a flow chart which shows an example of the flow of the image 

processing method which is this invention. 

[Description of Notations] 

10 (Digital) Photograph printer 

12 Scanner 

14 Image processing device 
16 Printer 

18 Operating system 

18a Keyboard 

18b Mouse 

20 Monitor 

22 Light source 

24 Variable aperture 

26 Diffusion box 

28 Mask 

30 Career 

31 Magnetic reader 

32 Image formation lens unit 
34 CCD sensor 

36 Amplifier 

37 Film cartridge 

38 Data processing part 



40 Prescan (frame) memory 
42 This scanning (frame) memory 
44 Prescan image processing portion 
46 This scan picture treating part 

48 Conditioning part 

49 Image data extraction part 

50 and 54 Treating part (picture) 

51 and 56 Picture amendment part 
52, 58 image data converters 

53 and 57 Image processing portion 

60 Corrected intensity determination part 

60a Corrected intensity storage parts store 

62, 64 LUT-MTX operation part 

72 (Image processing condition) Set part 

74 Key amendment part 

76 Parameter integration part 

100 Lens compensation process screen 

102 Sharpness amendment column 

104 Amount amendment column of ambient light 

106 Lengthwise direction distortion correction column 

108 Transverse direction distortion correction column 

1 10 Determination button 

1 12 Initialization button 

1 14 Cancel button 
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9(C |ff^m~>7^AA P S©7^;bAFCT)«B (IHL 
ft»M) T\ #n?G 1 . G 2 mo±^T^(Om^. S 

2tcastiss«3b^t&n, mmLrcjj*^iz&^T& 

tlZ> 0 ^(Drc&b. 7U7*t>©^ B2{C^^tl§^ 

$nrcSRif^. ^ix.tf w>x#^7^;bAiss'j3- k 

^U-vX^-YX^giJn-K. $&{c«7^;bA^^ft37F- 



(8) 
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h U >y ^T'&nfcf > d O I C * * U fc U^Xtt 
# 7 ;l/24K8'J=i- K^uyXjt -< XMg'Jn- F^>7 
;1/ bfc c 4: *^-T1f f8©ftt!fc:ilH*Jl» 

[0 0 2 8] *7.**>lClS\,^Tlt, XUX^^fclW] 

tKKv3t*2 2^e,i^m^n, rtsised 2 4(cj;ot^ 

S3SS&SnS£f!WW*X2 6^riiLT^— IcSnftK* 

§ d *: ei <o ,7 * f icM&-ztirzm{mmn?& 

7h32(Ci;oTCCD-t^34 cDgftEicfgfli^ 
*U C C D-b>"9-3 4{c<fcoT7E«lWcM*3?5>ru 

[0029] m»wmm 1 4 <o^-mmt&<o-ru ? ? 

«13iai5-4 4, *X*+^H«SjayiaR4 6, *ffK^»4 

[0 0 3 0] ^MSg|3 3 
tftfjSnfcR. Gfe«fctf B©&ffi:*JiffltfHI4§H\ A/D 
(7xnX/x~X*;b) Lo g m DC*7-fe 

-x* jvmtoT— ztzti. zfux**^ mm -r- * 
ti7°ux^^>^^'j 4 o(c, (aft) x— 

[0 0 3 1 ] 4 OfcJctJ^X^-V^ 

;**y 4 2fc«, x-^sasa53 8-pM*nrcH«-r 

[0 0 3 2] XVX+ir^WfcffiJiaU 4tt. MK&Ji 

gP5 o^iafftx-^^gps 2 tfrz&o. mmmm 

5 0«\ Blfe-r— £ttdJgB4 9 t L UT • MTxmw& 

6 2 £B{t!*iIEg|$5 1 £.m»*m&5 3 fcfr5«/£Sn 

[0 0 3 3] Hfcx— *amfiM 9tt\ 7-f^F%I 
fftavcDESiJ^: < -SMT'lllt- Mfc C C D-tr > 



it, ^mt^m^mmiE^mMmmjE^mm^m. 

JS5t^gP6 0fci3S-3Tfc«J:V\, 
[0 0 3 4] LUT • 2tti, fe/^^ 

Xil, nvh^XhffilE. fe«fctfW3SMlE(DiH««! 

mttnso mw&mB5 nt, ^-t^miE^mm^ 

fc46, 3D (H^Tt) -LUTl%ffl^tIM5„ 
[0 0 3 5] VMflWQafiP 4 6 It, 

5 4*5ctt>Mtx-^^g|5 5 8A^i)««nS, Sift 
Saag|5 5 4«, $?>tCLUT • MTX^g|5 6 4 t»l 
*6iEffl5 6tiS«M»5 7Kffl»*nSo LUT-M 

7^x^+ >h#x- * (c jjv $ nrcH« saa^ 

3D , WS^ffiiE^LUT Ol/'V^T-y^x-^l/) {c 

«v>*frjaa!s*ff'5o m^-zmms sit. mm 
4T?Hflwaa!^assnrcH«x-^*^ , y>* 

46, 3D (=^7C) -LUTf%ffl^Tfftt5o 
[0 0 3 6] *ffK^8|S4 8Tfli, yi^X^-v^iB^x 
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^gP7 2«, 7h>x** ymm^-zfrz, Mtxh 
■^aom^ latd uzmmmmm 

so s t^^^v (M.\mm » ^*f- (mba) 

^llfof-7;KLUT) ^SMJE^ffdvhy 
^ * - * *&^8p 7 6 « , Lti^oi^ o^ft 

[0 0 3 7] ffiiE^fiS6^aP6 0H\ 2 Olcii 

Sr^lx-*^^ title, iB0p a DH^MtMlE^-r 

■r *rc, a«Kj*LTSts«nfcMiEga 

jE5£©ffiiE3S£ (MlE^(o]^MiE») 

[0 0 3 8] CC?\ MlE^ttt, ffiBW@HD%l— <Of5 
HWUfiT^SteiaffiW* (x, y) fcLfci§£\ BHlJx 
(f x i: y OS^ia?, 35SV^4, x #|Sj:fc«fctfy 7? 

ipio^n j fn©?fiE7 ? -^M^x tyoas, 

H«i&K&<t«iEfc:*5^Ttt» «#i:£:5*iiIE5££, C 

MR (x. y) Kg^TSb£;£ft5ffliE-r-*fi 
*«iESfloiii«-r-*»cin*So *mmmx&. 
mmmmcDnm t & s mm. ic *t l t i^jg * n & is jE^ja 



m&n&mx&tiis, wmfr&mmMcfccx. 'kvcom 
*^tfe>nso core*. miE&m*WiEfifati$iEm 

IE073|p]a2 73lR]Tfe^©T% ?fiE^^]^+ C/^X) 

[0 0 3 9] $fc, siEauest^a5 6 Otf, tfeSE-r^i: 
5lc, HHftfilEgp 5 l T7-r;l/AFfc»iK;£nfc«»<D 
B{t{c^LTiS#p D p«*MWiiE^3i^pil{c^t?-<i:^l^, 

7 -y ;i/ a f tangs nfcmm^m-co i/^xc * o t» 
1$ s n rc«»©ii«^ tc g k & £ v ^ ti u— * © 

[0 0 4 0] *^fififl»jT«» ^b-?iCioT^^ 

2 o t*^$nfcSM^(cs^v^TMiE^je^^$ 

nriiiftffiiESP 5 1 {cigP.n, pgfftfiJEffi 5 1 

{b»jE^fft>n, MiE^^MH^*^-^ 2 otcg^ 
6oa, ^e-^ 2 oicg^^nfcMiES^iaWji^T' 

1 lalfT^o MiE^jesi^gP6 0(i, M*^nn c© 
iij#p a pK^bffiIE^n -fe X (0~m<DJL^m. K> M 2 

[004 1] -f&fc)^, yux^^yx-m^nrcxtim 
ferns. z-txjjwigiT-zicm^xmiSiniEZfio 

JE955 1 TiSWfliiE^ffvv «iEa©!B«*t— * 2 0 



< t 1 @«±i 5 & Lmm$iE*'i7 CM 

mmz*t&o H5tt, '*KE5Si»«s»6 o 2 0 

[0 0 4 2] 05 fC^t" U'V^ijEftHiHffi 1 0 0 «\ 

f-x h sag sns aits ^ lt. (gifiEHuoa#%ii®^ 
v^iJGSrfSMi: LT, m§iE'&<Dmm*wmtewiz 

§ £ W 2 #*»J»r L 7c 7 ;l> A tc«f£ $ tifcH 
&<fcv\> BI5U:^-ru>XffiiEifflaHffil 0 0£>T9»c 

102, ^a^««iEffl8 1 0 

4 , HWft^ffiiE* 1 0 6:fc«k^*l#itg£#«iE* 1 

0 8*W5nT^5. v'-f-X^XMMl 0 2iikf 

JEl^Olffl 10 2a fcfiffilEJp*^ 1 02b t^LX 
^5, 05 t^-TU^XMiBiaaHffi l 0 OcDfiHEU"^ 
10 2a KlliTOffiiEU^l/*' 5 5 T3o% C t*7Ts 

tilEU^/HI l 0 2 aOfcdflfcEIBsnsti? 
«iE#^>l 0 2 b%v)X 1 8 bT^U-y^LT, S 
fc*fIEU-OU£*iIEl^;MI 10 2a fcitjg^-^- K 

1 8 a frZKt}? fit>ti&„ ffiffiiE**^l 0 

2 b^r^X 1 8 bT^U «y Xflc s *gIEU^/l/ 

«fcoT4K«iE#firfc>ft, <KffiIEf£©iIi^tft-* 2 Ofc 
[0 0 4 3] i^fflT'ds^TOti. -LxBLfcfc-Mc, Hfg! 

<K*§IE*X V 1 0 4 a *J«J:tf SiZtffcafcWlS < ^"-2>{SM 
JE4"*^> 1 0 4 b^SU ^©sj^^v^X 1 8 b 

«*Bg<-rsfiffiiE*^^l 0 4 ati, S2Hfc»*i«S 
<"f 3{g*iIE*£>l 0 4 Mc^oTiSjgfcJiSftfi^ 

ws < L/ci§-&tcffl^5>n£ 0 wsexsisXcDWM 

¥tmc <fc oTIi. S8&SnrcSB«©Siaffi©^#*& 
^ > 1 0 4a *><RfifiIEsK* ^104b*^'J7mft 
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[0 0 4 4] SffliRM(DMiE«, 8E;£filS#«iEfe.fctf 

-ft fa tit, 7^;H,F©gf^f% «Wfa^3tff 
lEflai 0 6(i, »»$nrciB«otfj^aJ^ifioHi«^» 

mxzyi 0 6b £**ru ^n^nto^tfSDTM 

MiE#^ > 1 0 6 a SfctiMiE*^ > 1 0 6 b * v£ 
XI 8b^**iJfflbTA*U <S«iEOffiiE3aiS*Si6 
So ISttlEtf* Z/ 1 0 6 a ^>{SMiE#^ > 1 

0 6 b^r^U 7^f5fcm:, ffiiESCtcfflv^ns^ 

*^ft>n, {SMiEmo®^*-^ 2 otc^shSo 

[0 0 4 5] Site, «7?lRj£2tffiE« 1 0 8 It. 

{S*liE-r§fc46©^75'l^©(SMiE#^ > 1 0 8 b 
Ls ^-n^n^Jg^KJS i;T<S*iIE*"*y 1 0 8aSf; 
«<Ktf IE > 1 0 8 b^v>>X 1 8 b^^fiJfflLTA 
*U fiffiiEOffiiEa^fi*S*5o <SMIE#^>1 0 8 
a -'SMgJflE** > 1 0 8 b U -y Sfct>lc, MIE 

otcS^^ti^o 

[0 0 4 6] CcD^^^v ^ftHKM^MlE^:, ^TjIrI© 



K<fcO, tiffin tftto^7^;l/AFOg^iRi (M'Jj£ 

/hS < ft 0, ^cDfcSIH, H«-r-~*©±j£fi#fil©£fli 
!RMOffiiE!llfife<J:tf«spfeiRSlO*fiEeifit4/|N* < ft 

fc, ccd .J: 5 KiK^iRioSiEi:«Kriq]©ffiiE%SiJ>«rfcfT 
oTfe> »IEl^«*tt:liKriftRtf«*lftO«iE*R|l« 

'5 BRfc&g i: -T SMftfBtt U ©fiflttf;: feft 3 6 T* 

[0 0 4 7] 05 ICtMt \s^XWE$QMMM 1 0 0 X 
(4, W±©«fc5(ctf^h#y^H21ftM^E*M^ 

feoBft^cMiE^je^^-r c: t fc 

oTfc4;<, *©i§£\ IK;£fafc«J:tf#i:5lRlfz:#ttT*- 

n^enjw*^ mrcizf5imz'<7^xt>&\,\ %rc, ±ib 
m*w.m*-#- k i 8 an^p.igx*$^tij; 

iE*5«fctf tf > h #*«IE©«IE3&S©jgj£ld\ 0 5 (c^ 

i-DCDmmf^xt^x^m^xmm^^x^ 
[o o 4 8] * rc> i ocDffi idi@, 0H*fcr^iaiR!£© 

jJ?yffiiE©ffiiE!iye*» MiRMOSSSLfcSlEiftKfc: 
M«iE»*£ftS8#£MlE*5fc©^&5©K*ru « 
Dx *fIE«£>, «IEfftet»SftS©-e. ±f2#«IE*ffi© 
c£cDT$£>MlEM©MiE;^y7(4, ^ffliRM^^ 
*M2M(c*5(t3*|IEX7^y7(4, «Wf|q|i:«;£lRli:T 
[0 0 4 9] £fc, U^XMlB&TOffi 10 0H:, ffiftf 

mt<om&*fix*^v-ztfffiEWitwfc?z>M-£ 
t^vi i o^tt^o zizmfetffy i i o 

£v7x 1 8 bmxtVvtTZZtX*, •ffiJEftMltm 



2000-324339 

m%i&mwM6 o a izmmsn, commomm 
<bm<my-x hmmm»icm-rrctb<Dinmit#* > 1 1 

2^1, ^U-*(4#JJSfHb#*> 1 1 2£-7<j7 7.1 
8bfT^ U <y ^lT3 C tX\ ffiE*>m<omm\t*'K o 

i 4 ( rgssj ^tL, 
l 0 0%3tiHWct$*.&c £tf-£#S 0 

[00 5 0] ■7i';H i F^ffl^$nfcT^T£Dlii#A s -r 
^Tl^— (Dffi&\s>XlC&^Xffi&2tlX1S*). £ftt> 

<Dmm?^xte^xmffimzm~<Dwm§iE*ffot£ 
sas^aai-rss -rft^^afeii^jftffiiE^je^^^T 

^L, 6S^-r§^S^ft<ft§ 0 MJESaSEgBttSfS 6 0 
^;l/JU-f>P— 7^;l/Atf— XcD«^cDnv (Jfcln?) 

tfwmmLrcmmfrt>&j£i,rcffiiE&mx't>£\,\ $ 

fc, *HSSf!|T't4, 7^;PAF(4, 7-f;l/A*-hU7 

■TLt> J E-0 J esS«ft<, ffll^fcf, 2 4«(^3 6tfcftiftD 
¥fiftt©7 /VAX 'J -7Tfe 41^; 4~637t 

B^ntcmm^'D^x. ±m<d& ? tcffiiEa^j&ss^L 

[00 5 1] Sfc, 7t* \^<D-7 ■< )\'UX%>%>'7 4 

7c*iwi— 07w;i/i*^e>Sj»f?nfct)0-ea6nif. B— 

P— tf— Xrt(c*3V^T(4, |3]^-<D*^v. ^oTIr]— © 

»Ku>xic«fcoTS£esftfcRrffeejbTO<, ^©*© 

1 OcDM{t(coi/^T5t^LfcSlE^je^5St)CDHit(cM 
LTfflV^<D*W*LV^„ ft fe, Sft^»ff, SftStT- 

^■e$9Tt),i-oA^7, i£-ox$3i-(Dm&isyx 

(Cfc-pTffl^^tl/cfecD, S^c(4^cD4;'5(C^SiJ$n^ 

feo-ea&ntf, ^-cd^cd i -D<Dmmc^>^xwfeLrcffi 
jE&mzm o <omm\z m l x m v ^ c 1 1 t * ^ 0 

[0 0 5 2] £!CD4;-5(i:, ^-r^A FCD5 ^CD— OCDili 



ffi IBftgaEttSB 6 0a izmW. U 7^^iF ©-T^T <0 

mmt , >&-? Lt>m-(D v yx\z «t ^ tji^t & £ « is 
o fi\ _hizELfc <fc -5 F ttfc-r^T© 

T> WfiHRfiMlE. ^ftiRUffiiE. E2Zfta«iE«3J: 

If jEW£«iHS£ffiiE33UK£1ttf 6 0 a tcgBHiU * 

[0 0 5 3] ti!5T%.lT?I->Xf AAPSC7^;l/ 

t*^?t)- h V >y S^fc«t»Saft (Mid-Rol 1 C 
hange, Cft*MRC-fcV^) 1i*B£f2tSf 

h'J y LfclK, m 3 tC^-T 7 -r/l/AF 

©±»£fettT»<D8IttS 2 fcMR CfiHfijWKSraESS 

immcoK,**, tLrcmmvnm*. ^mmm^K^ 

E*&* rs.rn.my— ^\\z 7 -Y K> Wz. T=& L#> 

So t(Dtctb. STli->Xr A A P S ©7 -i- /l/A F (Cffi 

[0 0 5 4] fCT\ if^Sv'X^AA P SC7^yl/A 
F<Dif-£\ X3-*-ri 2 It. -flsX**ls<Dm. 0 2&C 

mm mvutsm) icmfztirc&^G k czm<D 
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?mzm l c t * jjvr aatitaL m «*±§bm r c 

%>ZtT\ |S|— <DJt3*^ -?lS.ib%m—<0\sZsX\Z&-z> 

SHBSnfcHilftW:, "7 ■< A'h. F ©««J03T0H«*^ 
ISIOM R CtiHRtfSaSSn-TVS 3-7$T<DjfiSOI 

^$-e<oaa©H«i:, c<D2#@<DMRciifBtf!es 
snm37±5ft503"7T7-f;i/A'oa^©37 

[0 0 5 5] JE^SfiS^gP 6 0(4. ■7^>VL.Tlzm& 

isi«gP6 o aiztmznrzmsEtmizm^TmimiEtf 
-r^xfiKfrtircm, mi£^m.mm^6 o atctstisn 

iB7^l/AF©7'J >mi7J^T^i?g, yj>h 

O^^UJcSB1tLfc?fiE1f^WffiL> cn^ffl^T 
|WJ— ©jffl#fiIE*frV\ Pi;ffc±*^OIf^y 
7jfSc4:^T?#So *f§Wfcfcv^T«. A±iili 

<h5S^$nfcMiE^jei:cDM73^M»ttT, 
Sfctt, fit^$n/cMiE^jeT-ill#p a pK^b*fIE^fOtti 

A^V^^'JtclBMLT*5#, S^'J ^hBftc^iJfflL 
LTH««iE%?f3 3b\ HIKtSCfcfet^o fit 

[0056] ®4ii^temi*9B ! wnm<DWtiL*m 

mmmmm 1 4^t?7'* h^'j >^ 1 o^teomw 
^wmzfto cpu, 7* h7°'j i o(Dttmmz i & 

2 4O^0il^C C D-feVD-3 4<DS%*B#FBl^^-rf> 



fcbtfflV\ jg«I**liE??lft J f>«iE**i*^"r50Kffl 

* u ;nsfoti*7x«% l < , mm t 
<D$><Dizmmt%:&fe^w.M*mfxi>&^v, mm. 

[0057] *^©wtsaa^ffi^^fig-r^*fg0^o 

6*mmLTmm-?z> 0 sett, ^mcommmmmm 
itmm-tzfjzfry* hyv y$xmmzri&*ftw 

<DW&Mmi5& tc <£ £ y -r ;b A F ©J? Afr 5» *x * -v > 
fc:S5ST*©«lilS:7n— ©— 0fl**vr:7n— + — F X 

[0058] *»w<offl«*aa*a«. 

2 otc^$nrcjii#p n pK^{WiiEfSoiiiijii#^ 

*-fr 1 2f±7 p UX*-V>'£:fT? (7f772 0 0)„ 
+ t'J73 0C7^;l/AF^jfAt§, flRtf §p¥K~> 
XfAAP S£>#— h 'J 7^l/yX#*7^/i/Af O 
ftRS: 7 -< ;b A X 'J - y*$> 7 -< )\y A bf- X fc M/St" -S # 
ffll#ffl<D4 : -^ , J7'(C7'r;bAF^ifA-r-5o X+ttl 
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*>lcy 4 ^ftiSMLt, C C D-tr^-9-3 4©^ 

(D&BmtX V v h 2 8 a T?X 'J <y F-tfocSlSy LT\ f 
ft«7^l'AF^7V7^SLT, CCDt^3 
4tcJ;oTR, Gfe«fctf BtD3JSCfefc#*'L"Ofc«WK: 

M*«?So M^e>nfctB73«^«, 6xm$s 
sh, mm^-fi t Lxwmsssm&m. 1 4 &c£t>n> r 

-*£L3lgP3 8T\ A/D (7tnVf->^;l/) g 
$U LoglM, DCt7t7 F*ifIL\ BfMiEv ->x 

— rV >^*f lE^f? fc>n, yux+^^tu 4 Ofc 

(Dz.m^<-^mxmmi,x-mcm^m.^ 0 
[oo5 9ioft, y-ovi+Fizmmzftrc-f^xv 

*^U-*K«k5!pJ»rJgm©ii^A*$n5 (7f7 
72 0 2) o jfiwtt, H 1 8 3^7^7 1 8 b 

*m^xnt>ti% a M^, y ■< ^af icm&ztirc-f^ 

IMZtlZ (XT772.0 4) o yi^X^^^ 

t^v 4 oiciBH^n/c^i^x^^^iii^-^ti, ffl 

ffl*^, ¥^jgjg, LATD (AB«}Sjl2gje) , 

h (efgjijs) , ~y* k— ^<DHi»^ 
-7;i/ (lut) ^fiffiiE^ff-pvhy^^* (M 

tx) o^^©H««yii*^*^-r5o rzmznrz 
mvmmskmt. ^e>t+-tegP7 4T'*<wii5 

[0 0 6 0] —7a. ®^-T : '-^}StBgl5 4 9tt, + 7 

1 2xmfr&%tircyj;ii±F±facDmi$i7 : -z%:yu 

nvfcfflSf SWfcx— **&IHU LUT-MTXia 
l'NiM^o LUT • MTX5QSSP6 2T*tt, WA%^f — £ 

[0 0 6 1 ] H^*fiEg|55 1 Xlt. WfeiRM*liE, S 



(14) 
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[0 0 6 2] 7-f;l/AF{Cjlj^$-nrc^T03V<Da^ 
{c|0)-©ilift?iIE^ff^>^i/^f-&, |5]-©?ijE^S{c<i: 

2 0 6) o COfg^ti, ^U-^lCi^A^lCiot 
tf^n, tS.rz.lZ7 << frK^y 4 fl/Kij— v y >y^fcie® 
£*l£li?8> {?iJ^.«'if¥M^X-rAA P S07^;H.F 
©Jfr&Kfei^Tfciu i&MIx^DSfi3 ltioTR* 
&6>n3 F £D#r3-7t#GILTieS$nfcM R 

>xx*WLmt£nrczT?<Dmmmiz&ttt<fztiz> 0 *<o 

4) o 

[0 0 6 3] ^-fncDJi^ct, 'Bfl»c0r£Ojffiitffli 

7/2 1 0) „ HfSMiE^ST^v^cDWIgT^^A 

;l/hffHcfc!K MIE!tS^5S^-rS (Xf772 2 
4 ) o Bttf lE^^STfe S t OW»NS««< A* £ nfc 
J§£\ 2 0 fete:, H5{c^-r*5^MlEMlli® 

tUBo-asi® i oom ni^iKcis 

m&znrmm<DW%mmx*&2> 0 sfc, wjta&sn 
ftffiEMt «k o t 7 ;i/ a f (cjt g $ nrmmztt l 

Tlii«MiE*^t>/'clii«T?*oTfc«fcv^ 3:fc, 

mmm i o ootsbk* y^xmiEH^^m i o 2 

■^SSftWiflEffii 1 0 4 ^HTJ JpJ^^MiEfil 10 6^ 
#i*il£#ffiIEM 1 0 8*%^?tiS, UVXWJBfiJBiS 

[0064] ^^u^XMJEiaa®® 1 0 00 

JS^Jg^L (Xf-y72 1 2) % CCDMlE^StCctoT 

ia«k:»LTfiK«jE*fT*^ UT772 1 4) „ mm 

2 0«St5 (XT772 1 6) o ffiSJElt. ^tbfetb 

tyUfat Lrcm^<D, mm<DiiLmm®LXhz> \tm.mm. 

% (x, y) £K«fcoT^IEx-*iI3:5£#)> Ctlfc® 



mbmmc^zn&o i/yxmrnfammwi 0 ox- 

[0 0 6 5] ^--^W ^{C<fccT, ^-^2 01^? 

n/c^iiEmoiiift^)i^T-$) 0 x faffiiEtfmvjT&z 

tmmZtlZ (7x772 1 8) $T\ ±3zEL7c*fIE3it 

wx&ztvm-znzt. *'<\s-ZK&^xmm&iE 
T772 2 4) o isyxffimammw 1 o'oowttt, 

B^*fiIE©fflffl{fctf&gT*&3£©¥iJK (7f 
772 2 0) lc£D, ffijEO«IWit, -r^=b^«IEtu 

(omm**:-* 2 ota^L, mie^s^x/^^mi 
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